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(. (2) 

i icE@<z>¥#&awcDSgjg;fr&. 

[fS#Jg3] ^E#?LK¥teS*#^«ttPST* 10 

M^Tfft>ns m$m i KEts<z>¥ig#g&tf©§iig2f 

Kjg^ffi. 20 

im^mD mmmumm^^'^mmi. xe 

X.\z°9*y\)im. y7XvCVDfe MECVDft. 
Itfn^^SirioTM^n^fti 1 KE©co¥ig 

1 0 ] mammitmtH F®m*-cn t>nz> 

1 KE^co^&ffcg&ttoSig^fe, 

««Sffi«rK<tLZi>'U a 1 KE* 

1 5 ] mm&iimmi&&¥'&fcM®.<Dz. v * 

> 9 \mm& 0 6 nfcgfltt £ 5 L £ x -v ^ > 9Pi 
ihWCffi^fc^Tlf ^n^lS*« 1 lrEftco¥#ft 

imxm 1 6 ] gtiEx v f- y 9 m itttm*&<tmm-c 50 



4*ra¥05-O21338 

ifc£IS#Jg 1 5 ltE©©¥##&tttf>!SiS#i£. 

[i*«i7] fiirEx.y^>yKjj:*risf«7fcrx^> 
9«y^xTS.^m*JSi 5 izmm<D¥m#&ti<DmmJi 

(W*Ji 1 8 ] &Rmmmih*mft%im£\z#g,iim 

strE^tt#jST«ifi)t3nfe^<DgBf^. m&wim 
nm%&¥m.#mi&£3-v3 L >v\z&oi&2k?z> z\tz 
in*>si9] iiE^a*#fli{i->'j3>*v6^^ 

2 0 ] lftE£?L«iiM£JI¥&{£M*£ra: P ST 
&£»#JS 1 8 lcE©tf>¥##gB1*»&ig:tf«;. 
[»*«2 1] BtrE#^7Lg^gi^^«cDJ9$ 
# 5 0 5 ? P >aTT&Sgt;fcJg 1 8 KEttc^i^gR 

t^*JR 2 2 ] fiffEBiS 0 ^tHJWXg^g^^^o^ 
■aWTfffetlSirsftH 1 8 trE©(D^ft:^<7)^jg 

mxm 2 3 ] fltiEftS 0 &fc>-e-0ig#gsii £^rtr # 
[»*js2 4] mm#&iimm%i£h¥m&mm*. x 

[«#JS 25] g(E##?LK*^S*^ffi«tt^^ 

*^S«n^>^rffiHJ:oT^)$^tlS^^ 1 8 KEft 
[»*JS 2 6 ] tt££7LK¥ft&¥Wtt«ttttimt 

1 8 \zm&<D¥&ft&tf<Dmmjim. 

[ft*JS2 7] ^EHSftfi)cttHFj§ffi^Tfft)n^ 

1 8 \zmm.(D^mwmm<omm^m. 
imxm 2 8 ] fiaE##?L©¥*ss¥#ft:m«tt^tt 
fes^fiNST^-sif^i 9 \zmm<D¥m-fcffitt<Dm 

[fflf#JS2 9] fi|fENS<7)->Un>«^ , D h>S8W* 

zttex * •> ^ )ii$.&\z j: 0 nrv^is^js 2 

8 t'E^»#iS^ePttC0Sjfi^8:. 
[fffjJcJH 3 0 ] fitfESM^Ife^li^K-C^fiJt^nfcgP 

tt«^SiH4-w^e»Aj:^0S*JS 1 8 \zmm<D¥m&f& 
mm^zmit ufc^u 3 >&&T&s!S#Jiu she 



( (3) 

> t/imznn o e n^estt £ ? u * x ? * > m 

immm 3 3 ] iKriex v y m^awtrntmrnT- 
m#m 3 4 1 gffEx >v ^ > jwittmii? tf xv > 

•7 y * 3 2 tCfae»¥*{*:fifitf«>fJjg^ 

3 6 ] StFlB*^ ¥ W&tt yU3>A^ii5 
tt*3 5 JcfB®<o##&gfltf £>$gjg;frj£. 20 
[Sf#Jg 3 7 ] ^E#7LK¥^^^M^« PIT 
&5iM<JK3 5 K 12® « jg^ft. 

3 8 1 ^ffi#^aH*^^#^m«<ow$ 
wn.*-vv>to&Mmz$;tsm#m3 s\zam.v>¥m&& 30 

^Xtf^ + ^^^ffi. y7X'YCVDi*, MBECVD 

*-5^{iNST*fc^»*JS3 6 l3E«<0^#^gRWW§? 

fc ttx t? * * -> ^ JUfiK ft »C J: 0 J^fi5t £ tlT I »S 4 
5 Kfgft«¥#tt8Wtf>®!ig#te. 50 



V 4$B3¥05-02l338 

tttt^iS fcBMtLfcS'U n >a^T*s»*^3 5 ires 
fc<g#£«f 31&<hv--- --- — - - 

mim&famT-m&t<ntzm®.<Dm.miz. 

«IIIB^?LM*«SS^#^«t^x-y5 i >^^J: D&fcfe-r 
<5Xf§<h, — 

4 9 K E«© 

*^s»*«4 9icEe<o¥^ei5#^sie^ft. 

W 5 0 5 0 D >«TT*^>a*JS4 9 J~E*c<Z>¥iJM*g& 
(at ifcJR 5 3 ] inliaiiS 0 &:b1t(DXfSj5^i{l 

tr ^ + -\- ;pfi)tfi n «*; 0 $ n ^ m&m 4 9 (c la® <d 

3tCVDft jKffl^cSffi. • 7>rtyt?-m 

frt>MlitiZ>Jim\z£.-?TBf8.2ftZ>m&m4 9i;£« 

5 7 ] gtiia#?LK^«£^ ¥##«H«tanSfl: 

f&\z£QMfczntzib<DT'&zm*m4 9\zm®.v>¥m 
tz\t*\i'?*i/*)if&mz£K)BfiL2nT^zm$im5 



i, ■ (4) 

6 3] 3&1 <D#&&mm&&¥mfcM&$: a 

#£?LH¥&<g.¥^#M«£®frF5Xfgt. 

3{rEeco^#«cfiP^cDMi&^fc 
[fflfj}cJJi6 5] ^E#JLK*^ H *^M«ttPST 20 

[»*js 6 6 ] mmm 3 <D#&jimmm&¥W#m®. 

[»#JE6 7] fltrE650£fc>-tfr<Z>IIS* { ^£^trf? 

[**Jfi6 8-] iaEKD£:b-ti-«>Xga*5£**£tr» 
«<0»ifi*«. 30 

[is*fl 6 9 j mam 3 © ##?i«m*sii ¥ m#mm 

IX x£?^£/*Jl'f£££J:Q^j$3nstt$J56 3t 
E«©¥i£#6ftt©Si6:fr*fc. 
[I*S7 0] ffiEMS 3 <D ##?LKm«SS 

K*S7 1] ttE£3LftmtSa¥*{MKttl*IBgfl: 

^K£9^£tt£t>(DT&£Sf#^6 3llEIS«¥# 40 
[ffi^JS 7 2 ] fftEBMSftfiJcttH F »**'Tfrtons 

»*«7 1 KE«<D¥##fiM*©«ifi2rifc. 

[tt*JS 7 3 ] BijEIB 3 CD*^?Lfi**Sa¥^<H« 

[IS*JH7 4] fiffENS!C!)^U3>nyah>»BW* 

3 lvE«O¥#flcaW<0»J6#jfe. 
[ffi#JS7 5] i»E*ffl*<tftRtt&HT!*»fiSnfct» 50 



V ¥05-02 1338 

WtiapftBffl: Ufc > U ^ >g#T&£fif 6 3 icE 

t»*« 77] mi (D^nm.^^m^m.^.<D~ 

S&ESfS 2 <D#£?LfW*S&¥#fr£8^6W Igti 0 life 

* *rr* z. t * #m£-r a ¥#«:gPM<D®}jg^ii. 

[§f#JR7 8] «fE*IIS¥i!it«£tt^y3>*»eJSe* 
«*JS7 7 KlE*©¥#fc8M*©»iB:#ifc. 

[f£#JR 7 9 ] flrE^TLftm&ii PUT 
**»*Jfi7 7 HE«<0^«Mi:»tJO«iS^ri£. 

[afjfcJg 8 0 ] S9E^ 3 ©##7LRl|i*g&¥igf#?M£ 
©J?£#5 0 $iro>KTT&3ffi3fiJ5 7 7i:E«of 

[fS*JS 8 1 ] ffiERfi 0 afrttOXStfaEXeAttg 
BM«PTff^n?.S*JH7 7 fcE*0*Wfl£a»0«J6 

[B*jg8 2] ajESfio^to-fr<oig*«a**^tnr 

MfcftS 8 3 ] jftESS 3 (D*#7LRm«Sa¥#«:m« 
IX xe^*v-v;Uj£filC<fc9^J&£ft3iif#JH7 7fc 
Ett0¥ttttaM*©Kjfi:#j£. 

[fflt#J|i 8 4 ] fitrEffc 3 ©#£7LKJ»ft A¥#fflKtt 
tt^filtfi'*->til'S. MEG 
VDffi, 3tCVDffi. i£ffl/£ft8;< /H7X-^-y^ 
-ffi^6S«n^^tCJ;oT0fiESn4fi*^7 7£ 

8 6 ] mmmmitmtH f »jK«t»Tff t>n* 

IS*JS8 5 CE««¥#(M*tr«)8ffi*ft. 

8 7 ] MEJB 3 <0*#7LK¥ISS¥^M« 
{itptt*4^ttNST*4ffi^JH7 8irE®w*#^fiB 

[al*JB8 8] KENf<!)>'Ua>Byn h>B9St* 

fc \i X bf ^ * v V S K <fc 0 »SE $ tlT flt * JS 8 
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7 ^iae<D#^«:ectt©$iig^rffi. 

mt^mzmtLtci'i) n sb** 7 7 ice 
imxm 9i] ^i i <Dm&®¥m-&m 

&¥Wfl^£«r*xiii, 
imxm 9 3 1 h^ehs i <D#mt$6k#i$#m.mt p m 

[it)S9 4] lii|E&!i9&fc>1±OXiS#g3l£^tr# 
Ba^T©JbPj^MS^^5jcJS9 lKE«©*Wftgp 

i±, xe#*^-w^ftK«fc9^fi£2n£»#Ji9 if- 

[fflt#JS 9 7 ] iftElf! 2 <B#£?LK1IM&&NMMHK4* 
tt#^&xhf?*:/^j£. 77X^CVDffi, MSC 
VDfe 3fcCVDi£. j£fflj£ft*£. /H77-^J 
-^*^SHtl-5^ffitZ:«toT^$n.5R*JR9 1 \Z 

^tCJ;O0fiR3tlfct)<DT*^a*Jl9 lKEItO^iS 

[«*JS 10 0] miESS 2 <D*#?LK*itell^^ 
[B*JH10 1] grENS<0->'JP>«7 r n f>BMt 

* ;t » x tr * * ^ * ft i3 j: o Bf& 2 n x t »s if * js 

1 0 0 KE®«¥#ffcgRtttf>iS)£#ffi. 

imxm 102] i»fE«is*<«»ttttHT«i»ac3nfe 

IffiXm 10 3] ftC£iiW&li&ttKTtirj£ £ tltc 



imxm 104] ^i oitaos 1 ©i&fcsn^igft 

*Xfi£, 

CgfjfcJfi 10 5] ttEJM£&¥&#:t;): 1/ U ?>frZt£ 
SSI* 1 0 4 JcE«©*».ft:»»©«JlD!r*. 
[8*510 6] iftESS l P 

ST*<Ei|l*JS 1 0 4 trE©CD^^gPW©KjS^ffi. 
TO10 7] li*E##ft«¥i8fi^&Ml£tf>ff 
20 £#5 OS^O^TT'&SiifjfcJHl 0 4I'E©0^ 

108] ^eba o ^t)-a-<oxe^s$^tr 

ia*«10 9) BfrEftS0^t»-fr(DX@A^^^ty 
^H^TOJO^Saa^-^trlf^JSl 0 4tcE®»^ 

[ffi*^ 110] gftEIg 2 <7)#£7LRm*£H^#ft:$i 

xtr^+v-v;^fticj;»3 0j$$n2)S*JSi o 

30 4 tE«©**#»»©l!j6*jfe. 

111] ftirE$ 2 <D^^7L«^i^a^ig^ 

^-ffi*^sttn^^{c«fc-pT^sn-5S*JSi o 
4{zmm<D¥mfr®tt<Dmm.?>m. 

lffi*m 112] WE^?LK¥ifea^^M«fii»S 
fb£K«fcD^J«£nAct>©T?&£|jf5fcJKl 0 4IIEKCD 

est ii3] tfrE»«fb£ttH Fmm^-cnt>n 

40 1 0 4 £Efc©¥Wft:»*f®«iB2fft. 

114] ffiESfc 2 <7)#£aKijMS.Si¥i9#M 

«tti+tt*-5^tiNST*?)is*Js i o 5 izmn<D^m 

[ra*Jgll5] BflENaro^'J=i>tt7 p Ph>fiaW 
*fcttitr^+^r;K«ftfc:«k t»^snTir»s»*Jg 

1 1 4 lcEeo#©ft:g15MOSjt^ffi. 

its #js 1161 iae«ifii*««MiitttHT«ii3t* nfc 

50 (SfjfcJ|Ul7] i»E^jff*««SSttttffC«iaE*nfc 
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iffixm lis] &iimmi£g,¥igftm®.±.\z#£K 

119] ^S¥feS*«fr«-> u a 6 fc 

120] ffim&iiv.mss&¥&&mmt p s 1 0 
mum 1 -2 1 ] &sm#&iiKmi&®¥mfrm&<Dm - 

£#5 0 5^D>£TF~C&3iS#JSl 1 8iz§Hfc<n¥W 

122] &nmmi&&¥m#M&±.\zm&jL 

20 

12 3] ^ISmitS^¥#^«->U a >*veft 

sit^is 1 2 2 (na®«*#^gpw. 

[»#« 12 4] ^ffi^JLH^i^^^^m^fi P m 

T'$>zm*m 1 2 2 nffiew^^gpw. 

(ifjJcJl 12 5] gire**aH*<ss¥#«:««oj¥ 

£#5 05 £D>kTFT<fc £fit#JKl 2 2tClB|$(D#jB. 

[fltiUg 12 6] *fe^14!^HT^fiJt$nfcm«C-hl'* 
^7LS^Ua>J|l«g||^ig«:m^^fiHLfe¥«^ttT 30 

RS£*#2. OXl0 4 /cm 2 HT. *+U7-©7-f 
7^-f^^5. OxiO- 4 seca±-efe5Ci:£#® 

t»*«i2 7] ^it^HTm»«^nfcm^±^ 

RSSffi*<2.. OxioVcm 2 OT, +r'J7-«7-f 40 

H*«l»Eg*ffiO 1 0%RTTifc£;L 
[0 0 0 1] 
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[000 2] 

[&#©&'#] *fisfe±o*fes s i mm&m<Dj&f$. 

it, ->U3> -OS'a-l'— (SOI) 

tVZ^tc. -Tt±t>%. SO I ftfl5£fi|ffl-r£C£T. 

1. st«^^fi^gT?iis««[{t^piSg 

2. tt&ttt&iraKgn-avs 

4 . wnewc - - — 

fig 

[0 003] ±E Life J: o tSrfrt-i X&tt ±,C9# < <Dfi| 

Mf$.jjmz-?^Tm$i2nT%:T^z>. ^©iwi. #j 

* ttfitT oJCffi. \z £ t ft e, nt t» * . 

[0004] Special Issue: "Sin 
gle — crystals i I i con on non 
— single — crystal insulator 
s" ;edl ted by G. W. Cu 1 1 e n. J 
ournal of Crystal Growth, 
volume 63. no 3, pp 42 9 ~ 5 9 0 

(1 9 8 3) . m^^yr-i 7g#± 

iz. si^cvD at^n.nm t, ^Dxw+y 

T-£<0J«#£«&ttL*:#. S i StTifei^T-i 7 

to£Qbm&<Dii&m&ii±nm{t'^<D&n\z£Q. 
[0 00 5] ( i ) s i mm^m^m.mm<tmz. & 

ZfflVTS im&£®ttMlzmiii2-&> ^<D&ft*~>- 
H«tUTfi|7j|pj'\xe^*vv;Ufi)tft$-lir. SiOji 
^S i ¥JSAIR€JBJ£?'&. (uOi^CIt S i 0 2 
±1CS iB<0lttg^t t>^3. ) 

(2) s imts&mft'tobozmtiimtvT&mv, 
^nrmzs i o 2 ^^ts„ (^©tj^j. s i m 

(3) S i¥^iiS^±-vS i OXhf^+->v^)«fi* 

Vr-Dtcmz, &mftM*nob<D. (znxmi** s i 

[0 0 0 6] 
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mwwM&:L£.?t-rz>&M) ±12 (i) 

it, cvdk£9> m&s mts&ms izmu 

,F H KJ;DlJi*S l fI.JI£S i 0 2 ±(CfiES3-a:i^ 

(Zone' melting, recrys tall i 
z a t ion) j^StlT^*. ^nSO*ttCtt-tn 10 

fflftufct>©tt*^.'«*«cvDtttt¥fflfHSfl:'ra 

£«>M»ttCWIH)B«a*. £©35. Zone Mel 
ting Recrystallization 

nTttV»«aW» 4fc$&bT. jS^cK. «KR6* 20 
[0 0 0 7] ±C (2) ©MT*5S iS&£Xt;* 

[0 0 0 8] 1. Vffl©**<*p»::l*#ttXy:? 1 >i'S 

&$,S ii^S iSfriraUgaiCi?<ifcttUfc^ S 
i3^®£iBfti&BftfMCJ:-?T, J*V>£t££S i Hid 

v*cia*n-cii«»«i*tifcs i JM$atti*&)&j£'r 30 

SS i ?D>fcJ9<i£ift-r3XS, i 

[0 0 0 9] 2. IM" ^ y # X (SI MOX : S e p a 
ration by ion— implanted o 
xygen) tftStlSS i WISftfl^iM* 

□ -t 7. i: & V> fc 46 §i& fc r> 1 <b J«B L ifc ^ ft© 
— -DXfoZ. Is&lstttfit,. S i 0 2 B®f££T£;ts*> 40 
\Z\*> tm-i*>* 10 l8 io ns/cm 2 Jliit)ttA 
-iT^&Wtb^l)^ ^©£AB#fflttfi;*re&'3, 

[0 0 10] 3. £?LKS i cO^{tH<t^KB^«l^ 
£0SOlffim*Bffc-fZ>Jj&. u©^SIl PSSi 
**S^S^®lrN3JS iI^nhHt>ttA. 
(-fT-fftU, J. Crystal Gr ow t h. Vo 
1 6 3.5 4 7 (1 9 8 3)) t>b<li. i^+y 50 



0. S i&£ffltr«fc?lCHF$i£*©l£g{b££K<fcO 
PSS ig#©*££?UC{r:Lfc©5. ifi£fiS?{r:K<*;9 
NSS i &^«^Rfr^^&Tife^. *^Tli, 
#Hff£nTH<5S i.fftttt. f/HXIg©Jil:*^ 

$nx*5D, ^A-rxiairoifts^S'r-s^^* 

[0 0 11] ±3£<D (3) CD^tetLT. ^835 5- 
1 6 4 6 4^SlcEe$nTlv^b(0«. pSS i -> 

i ^xA-^^aKftufc^. m&nmm*mtv. x 

[0 0 12] X, 4$aftn8&& 5 3 - 4 5 6 7 5 fl&g 
\z\i, v'Ja>^S^XA-^JLM{t5ti-^, c 

□ >S±lc¥^S.S i«*^fi)cL. ^^s in©-e& 
£HM£HS imi££IB0fflifJ:5K^?l«fcRtfifiSJ£ln 

[0013] un^oftsfcsit^nfcsffin t^rn 

MlCfi»^*S^S iH^^^Jbfc»J«T^-5i:V>P 

[ooi4] (%w©sw) Jifab/cipji 

[0 0 1 5] *^<OSU«@fi<)tt, |fe&(^±lC^ 

[0 0 16] *%^<Z)lg^gil(7)@W«. SOI tgiS©^: 

m.mmtii®&&fcMTz>mz%. m&sos^. si 

mo x (dkwt % \z& o ft sgn7t#tt£*tr 

fiu »r KAMI s tawm \z mm&& < mm.-? zu&zm 

[0 0 17] *%W«^#^ftcoJf* LV^fcCOURT 

[0018] *%w<n*m&iftmt> £njs.mi&gh¥m 

tft. fifie**?LK««Sa*#«:«*«)SjiSfc:, te^tt 



• (. ■ (8) 

to o i 9] x. mz. 

[0020] x. mz. mL$im-cmtfi2titzm%.±-\z 

TSot. WE#*?LH*>U 3 

tt3fe&XRasg&#2. 0 x 1 0 4 /cm 2 OT. 10 

to o 2 i] x> ie^tt#js:T^fi!t$nfc^± 

*^-&e^R5^ffi^2. OX 1 0 4 /Cm 2 £(T. 
U7~ ©^y^-f/xJ^S. OX10" 4 secH±T$ 

^i&t-rs. 20 

[0 0 2 2] *«W.©*#ff«tf©«iS*ife©fiFS bt> 
[0 0 2 3] #5S93©^#ffc&#C9§?jg^fcte. £?lft 

iz. %m&imvk®MTMf$.2ntc®tto)iiffi£&v& 
t>stc'&. ®u&Ti%&&&¥mfrm.®.*^vf-y>f\z 

[0 0 2 4] X. ^JLH*!^a^#*m^ci:^* 

[0 0 2 5] X> M\Z. #^?LK¥*Sil¥#»g|5tt<&# 

[0 0 2 6] X, MC #£JLW£tl.¥®ft8fltt££ 
TLK^t LT£ftKi|ifc!li¥&ttm«£«f£XfI<h . 

m&jinmi&®¥mftffi®±izfr£ii%&i&£h¥w&m 
^tt^ST^fi)c$nfe<!R«c^0B)c-r^.ie<h, mum 

Mm&m¥WftM*&£Xvr>yiZJ:K>®£?Z>xm 50 
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[oo27] x. an <D0^nnmm^m^m 
®&mftMiz&KmtisT&Tinmm£k¥m#&tiSLt. 

mi&£3iy^>>/\zj:K)!&iz-?z>xmt. *t-rzz.t 
co o 2 8] x. m\z< -mio#&Knm%i&¥m&m. - 

#£M-r*Xjg£, ^3©#^7LR^S¥#^M 

&itm&®MT'Mf&t<ntcm&<Dmfiiz % ms&imit 

E^2co*#?LM¥^S*^^WJH«tOI^*L^ ifr 

[0029] x, m\z. m 1 co^hscd^ 1 <Dmigi&¥ 
®ftm®±.\z. m 2 (omn®<D& 2 <D#^^#«:m«t 
^^-r^xet. hhiess 1 co#^^^m^*^7L 

a(tLT#?LH¥«Sli¥^m«^0/«-r-5X@<h, mir 
ESfS2©i|itS®¥##M«®^pi~ > msafltfMvmft. 

Ttfj&£nfc&#©Sffi£lfi9£fc1±£xe<»:. I*E^ 

[0 0 3 0] x, mz. m 1 <Dmnsk<D%i 1 wm^s^ 

mm 2 »¥JKia*#»m^fi!it^tt#jKTfiifi)c$nfc 

> 9 '\z kvmzt ^isi. srW-r^^i^^mt-r 
■5. 

[0 0 3 1] 

X. *5£W©^#^g»*t»JjiS^£;^^BltgT. 
^#«:ePtt«iiSfiE^ SOS^SIMOX <7)RW& 0 f#^> 
[0 0 3 2] *^CO¥«^SI5WcO«ifi^«. fe&ft 



2>oZ.n. i^-tt, tt&&e>m\z&^ 

[0 0 3 3] Mil, ^W^&ft&W^Ki&^ftKJ: 

«osoif/HX(DM^u 

[0 0 3 4] £fc. #fEW»^#frpW©S?ig;£i£K<J: 
ttK. SOI <»ig<D^:m^A«lHl^^^lST^.|^Kt). 

[0 0 3 5] #?6WO¥#&gB#©Kjg#ffitt, SiJSfll 
[0 0 3 6] 

[oo3 7|Mssiii:it m.mwf-m^Lm.^^ 

fi u Sfiioo or^-h-m, rtSSofto^Bi:: 

[0 0 3 8] ^7LKStt^<0(*3gP('^*(D$^m$ 

Do^iitt (itgffiflO ^m«Sfi<)tJi^:-r 
*fcs?K ^<7)ft^x-y^>y^gtt, il«©##?LK* 

«sns»x^5 i >y^sic:it^Ti : u<tia^n^. * 

#£7L«¥#ft i!. * X tf ^ * -> v Lft £ d 
<b. S^##?LKl|lM^<!:jtfeLTl : Kx^^>yii 

[0 0 3 9] #JLftJBtt. TEcoafitr^O. NSS i 
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tt, Uh I i r^SICkoTl 9 5 6 ¥lr¥#fr<£>H£#aiH 
gOOT^iSgfc&T&jiSn*: (A. Uh 1 i r. Be- 
ll Syst. Tech. J., vol 35, p. 
3 3 3 (1 9 5 6) ) „ 

[0 0 4 0] V-fX^i*. mMfctfUz&VZ S iO)%i 

MRfczmzti,* hf^jk^os i (Dmms.&\zteiEii. 

Ia£ (T. V1-JJ$. : J . Electroch ein. S 
oc, vol. 12 7. p. 476 (1980)). 

io [0041] mt>:. 

S1+2HF+ (2-n) e+-S i F 2 + 2 H++ n e~ 

S i F 2 +2HF— S i F 4 + H 2 

S i F 4 +2HF— H 2 S i F 6 

Si+4HF+ (4 — A) e + — S i F 4 +4H + +A e~ 
S i F 4 +2HF-H 2 S i F 6 
[0 0 4 2 ] £ e +fttfe ""tt-fcft-^tU IEJI £ 

&^Amm?z>tztf)\z&mtfijEii<D&-v& o . n > 2 x 

20 tt A > 4 &*&#t!>Wc: £ nTc^t'^TLfC ~> U 3 >w 
[0 0 4 3] {H±0^td^. IE?L<D??te-rSP®->i) 

n>li. 264#ttONS>''Jzi>«fcOfe#?LH<l:$n j ?>-r 

-r {r^^THgE^nx^s (ft©, . <t>» % ^(p, 
«m : *?afli**fiaRiw»£«», vo i 79. ss 

D 7 9-9 5 4 9 (1 9 7 9). (K. -fT-f ; So 

1 id-State EkectronicsVol 
24, 159 (1981)). La>U &fN9tt££<}: 

[0 0 44] £(T, 0jS*#Bgb^6, 

mzwiwrz. 

[0045] mmmmmii pss^o^t^tlh 

[0 0 46] 01 (a) \Z?ik-?£?lZ, 9cT. PffiS i 

40 iniiHPss i&mz* HFmmzm^tcm 

®<ti$.m\z&ix> zumtz-sz. z<d&hks i m 

2 111 *^bIS i <D&m2. 3 3 g/cm 3 lrtt^ 
T, ^<0^S&HF^igffi=fe5 0~2 0%\Z&<tZV 
Z>Z.£X&&1. 1~0. 6g/cm 3 fflffill:fft5 

[0 0 4 7] 01 (b) l;S-rJ:-5C. — 

OOS 1S^2 3SrffliSLT. t^SBC^tl 2 4 ^ 
Jgjfc Lfcft. ^?LSS i Stt:2 1 l©ffeS,S i Jg 2 2 
S?fflf-K6tftB 2 4 $r^ffitf$o S i 8^ 2 3 £8* 0 
50 C£0^i;, 01 (c) (Z^-T.t'plC. #7LKS 



(10) 
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ig&2 lZ£W.J-y^>?f££VTS i0 2 I24± 

\zum<t vtzm&& -> u a >ji 2 2 £ Be#2 ^fiE-r 

T - <t& < £?L«¥i!l#Jf £x y ^ > ^*-T 5 tc&. 

&R,n¥m&mv>mmm<Vitf . xtr^+v-wndtft 

*H'U:J>#XA-£H£&1&*£BS iI2 2^, ¥fi 

£msnfcft^^jH£fr>3AC4sfr>Tfe. frigid 
[0 048] cl £T£ftfC¥##S#±K0j5rr*#£ 

T, «k0ffSL<H2 O/im^Ti^^S^bVn 
10 0 4 9 3 Sfc. KfE##?Lte¥#»¥^a<h^tt 

[0 0 5 0] WEft»tttt»3giiiSfrrsSfri:KK0 

[0 05 1] *%iwrffl^-5c:<h©T#s^tfe 

ffitfL 3 nt*> <D T 3b o T t) <fcl 1. Xjg tf&T*«f 

[0 0 5 2] tz*>~z. *Hlitt«il:i3^TlJ. ^s- 

[0 0 5 3] £?LK###gft£x>.y3 1 >^K<fc 



[0 0 5 4] Z\<D£o\ZBf$.Ztirzmk®lli<D#$r1lte 
#^SStt*V'J7-«7'f A1CB9LT5. OX 
lO^secKlWfcOiaOH. S I MOXTft«=>n 

[0 0 5 5] jyfrWKU, <£&^R5£ffiW:. 2xio< 

f$^S§$lOii2 0 cm 2 ~5 0 Ocm 2 (2 
-fi'^XA 1 0-f >fi?IA-) CO^fflF*i^43li 

£#-j><Z)&*:{ifil3*f LT 1 0 %&lTlwWx.S;L<t:#T# 
•5. 

[0056] «T> «L<Dgyg{§m#| s^-r. 
[0 0 5 7] [*ig&&0i| 2 ] WT. ^J56&&#l 2 £0 
2=£#fi|L^e^T-5. 
[0 0 5 8] ft-T v 02 (a) iC^Stl* J; 

SB 12 2 gfcute. PSSi itH^Hg** 1 

2 2 SrJgfiTrs. 

[0 0 5 9] 02 (b) IC^ft^i^KPSS 

1 1 2 1 SrgffiJ; 0 H F&tt£J8bv£|fLgfl: 
fi)tfttCJ;oT. #JIKS i^ttl 2 3t:^H?t5. £ 
<D^-JLHS ill 2 3tt. S i COgg 2 , 33g 
/cm 3 HJt^T. -?-<D&K5:HFi&i&igS?£5 0~2 
0%\zm{t2-&ZZ\t'C%mi. 1-0. 6g/cm 3 

^BJ^ftS-e-* -5. d<z>#7LKJIte. ± 

[0 0 6 0] 02 (c) »C^-r«tPlC. t>5— 3COS i 
m# 1 2 4 £fflgLT. -&0«BSC«fl:IB 1 2 5 £0fiJc 
Lfc^. *?LKS i S«c 1 2 310WS 11122 
^SK^ftlB 1 2 5 £^ffil;:8^>S i 12 4584 

[0 0 6 ll-ZlOttlC. ^TLRS il(^12 3££gRx 
•yf>^LTS i 0 2 B 1 2 SifcSHSfcLfcJMSSv' 

•j 3 >m 1 2 2 ^^^it^w^s^^^-r^. 

[0 0 6 2] CO^ifelCtntf. tfe^#jT*2)^{l:B 1 

2 5±^^i4*«>''Jn>^XA-i:P^**g^iS i 
1 1 2 2 A«, ¥fllC b^fci^— tcf^Bft^nx. ->X 

[0063] z\ o isT'&t>titz*m-{*mmt. mm^m 
^nrzmf-mT-w&t^vmz^Th. ftmizmm-? 

[0 0 6 4] U4-hH)5g!li^J 2 £Hm<t$:ftomz 



( y (id 

[0 0 6 5] i&mm&m 3 ] 03 (a) k^-^? 

S**3LHft:LfcSff«jBtffV». SHSUMSftH 1 2 £ 

[0 0 6 6] 03 (b) lZ*;T&?\Z, fc? — °0<DS i 
g#13£JBS:LT. ^SSnKSM 1 4£®fi£Lit 

^jlks is&i unoiiusas iii 2mmzm 

itmi 4<£S@»Uf-3S i g&£&5D&fc>it-5. 10 
[0 0 6 7] ^tr, 03 (b) Jd*-r<t-5fc, Xy^> 
yP}±m£VX< S i 3 N 4 B5*> 65 0 £fc>i±£ 2 &<D 
^U3>^X/\-:£&£i^LTi£l8£-tt3. #<^T*0 

3 (c) tc^LfciSl;:, £?LH>"J a >S#£>Sig± 

(OS i 3 N 4 S^*-r-2>. «L©X<y5 1 >^Klldgl#&<!: 
l/TS i 3 N 4 0)ft:bOlc:. 7tfXV r >'7>;/£'X£ffl^T 
fcfiH. #?LSS ig#l l££g£X-.y^> 

1 2 

[0 0 6 8] 03 (c) n«*%WT^e.n^^#ftS 20 

03 (b) \Z&ttZ>X.y?> 
yi»jhMtLTOS i 3 N 4 Bl 5 Sr^T* Z. LIZ&? 
T. *&«#lT-&£ S i 0 2 e 1 4 S i Sfr 1 3 

ic. ±mmzBf$.ztLZ>. u^LT#^nfc¥Sfts«i 

##S##ftsns. 30 

[0069] mmmmw 4 ] £*t, *56w©^s6ti« 
m 4 <&0 4 ^^fig vutfzmm-rz. 

[0 0 7 0] 04 (a) l:«$n^J;5 K!I*cd 

SBIfifcfi: ft C <fc -6 X t ^ * is r K £ 0 <£**&83ig 

nil 1 2£0jjrrs. ^ma. pss i^ss^i 

l 1 oiffii/o h>*-f t >ttAl/TNS#teSi l 

1 2 

[0 0 7 1] £tC. 04 (b) IC^^n^cfcplCPSS 

i misuse 1 1 1 *mm£.*)\\¥M*m^rz.mm{t 

Uftl:<toT, £flJ|S ilftll 3K£lt£-t£3o C 40 
O^JLKS i S 1 1 3«, #^IS iO^S2. 3 3g 
/cm 3 tCtt-<T. ^-<7>&ffi£HFj§il£jgffi£5 0~2 
O-XtlMfcSltSIlfcTSflU. 1~0. 6g/cm 3 

v>®m\z'£{fzikz>z\tft'vzz>. z\<Dg>nnm 1 1 3 

[0 0 7 2] 04 (c) iZjUfr&oK. h-0—-O(DS i 
£#1 1 4^111. -tW^iSCBfefllH 1 1 
Vtz'&, grRms imftl 13 ±<DmtSSS igll2 

urn izffltm 1 1 5 &ma\zm-o s i g# 1 1 a 0 

50 



V ^¥05-021338 

[0 0 7 3] I^T. 04 (c) \Zff&£.^\Z. X-v^ 
ytfffiikMl 1 6<hbT\ S i 3N4II 1 6^, lADfr 
tc&fc 2 feO->y a >^XA-:£#£&ffiLTJfttt£-ti- 
*^T04 (c) I'^Lfcctoir. ^7LS£/'J3> 
S#tf>gffi_h4> S i 3 N 4 H£|&£-r-5. te<DX^^>^ 
Klklgl 1 6 tlTS i 3 N 4 Oft*)0{^ 7trx>y>>7 

a xu e ©bjx y ?>>?mzmitz.ttn*m t> & 

K ^?LKS iS&l 1 3££g5x<y^>^ 

UTS i 0 2 I1 1 5Jit»RftUfc**gS^Ua>JB 
1 1 2£S#3ii-¥#&g&£Mrs. 04 (d) 

-T^tJ-fe. 04 (C-) iZmhtt3L>if3 u >?Pj±I& 1 1 6 
itT<OS i 3 N 4 JIl 1 6 iliiUJioT. tg 

s 1 o 2 e 1 1 5 ±cisatt*t5/ u 3 >e?x 

A-t|^^^®S 1111 ¥SK:» L^fe*? 

-t»H<t$nT, &xj\-±mz. ±mmzBf$.zn 
[0074] zvLxmzntz^m-fcmmt. ivft 

^^fPS! t H P & \Z *3 V^T jff jgir figffl "T -5 Z. t 

[0 0 7 5] [mm&mm 5 ] 05 (a) ic^-r<t^ 
iz. 5tr. pas i¥^s^ffli6bT: ^-(D^ep^ 

[0 0 7 6] 05 (b) \Z7FCr&?iZ. fc5-t5©S i 
*#3 3£JS*LT. ^OSffilC^fbaS 4 5Wl/fc 
^ILHS ig#3 1 ±.<Dm&£kS 113 2±HJgfi)t 
UfcfiSE/tB 3 6 «jB»C, fe^tB 3 4 £3® S 1 
S#3 3^a!i0^t>-B-^„ ^OftS0^t)-&XglJ. i$t^ 

•5. X. Stfbl3 4ll S«IM^S14BT*S^#?LK 

05 (b) \z*-?£?\z. xy^ypmitmtisT. s 

i 3 N 4 13 5£ift8i;*-trr, W 0 ^t)-ttfe 2 feO -> U 
>^i/\-4ft4K«tS. »»TH5 (c) tr^-r<t 
^JLH>"J3>S(*:3 lfflgfifflS i 3 N 4 13 
5^*-r^>. <&<D3Lv?->tfPj±mttft£LTS i 3 
N 4 C9f^t)0^. 7kTxV>'7^^7 l ^i*$:ffl^TfcS: 
^.■COftK.-^JLHS i fi&3 l£±g|?X'v?>^L, 
TS i 0 2 B±lCS«l^[tUfe^ll-> , J=i>a3 2 5?^ 

[0 0 7 7] 05 (c) t;«*^Tff C.n^¥^H 
£W-t£Sft#7S;*n?>. -r^C^^. 05 (b) JC^U 
fcX>y^>yiWltK<hLT<DS i 3 N 4 ^3 5 £ |&*-f-5> 
C.tl-J:-DT, Si0 2 13 4, 3 6HUTS ii* 
3 3ilClSfttt*«>' , J3>^XA-tH««t»«SaS i 



(12) 
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13 2^. Lfr*>t$-\zmm<tztiT. ^xa 

[0078] mmmmm 6 ] utf. ^m^mmmm 
m 6 &0 6 t &#e>f£arr-5. 

[0 0 7 9] 5fe-f, 06 (a) ICS^nS Kg*tf> 

mm 1 3 2 £je*jrrs. $.wt. pss i i 
3 2^^-r^. 

[0080] friz, me (b) t^sh-s.tofcpss """"" 

i 1 3 1 £«jS<fc 9 HFf§jft£JB^d©«rt: 

fi£££«J;oT\ #7LKS i S^l 3 3(cJE«S-lS-5. - .,. 

0«S igl3 3tt»«glSi©fS2. 3 3g/ 
cm^tt^T. j e<E>0£&£HFjgil£igg£5 0~2 0 
%lZ£<t?<l£Z>Z.ii-V&g.l. 1~0. 6g/cm 3 0 

[0 0 8 1] 06 (c) IZtt^OiZ. b?—-D<DS i 

s«j 1 3 4 jdiiiT. *<D%.mizm<tm 1 3 5 £je^ 

LfcSc. ^JlfCS ilftU 3 ±©^ig^S i m 1 3 2 
±K^j£L£:gtf:JI 1 3 7 CDgffiKia&ftll 1 3 5 
t> S i m& 1 3 4 SrftS 0 -ptt5. 
[0 0 8 2] Hv7->VPjltmi 3 6 tUX, 

S i 3 N 4 1 1365;, ftS 0 ^ti"^: 2 ftCDv-'J n ><^X 
A-^c&fgLTitraS-ttrS. £<D&. 06 (d) £ 
^•T«J: 5 \Z. grUni/ U 3 >Sffc 13 3 <7>gg _k© S i 30 
3 N 4 H 1 3 6 £|&3c-r-2>. Z\(D'&\Z. ^TLHS i Sffc 1 
3 1 Sr±gUft^WtClI>y^>^UTS i 0 2 H 13 5. 
1 3 7±^»^tLfc^H->U^>S^?¥^ti-^# 

[0 0 8 3] z.v vxmznrz^m-ft&m*. &mm® 
%mzmn. ^m^m^ntzmTm^mh^^.^ 

[0 0 84] \_mmm&m7] 07 (a) i;st<t5 40 

0flit5. 07 (b) \ZJR-?£.?\Z, ho—DCDS iS 
ft4 3 4fflILT, ^(D^mizmtMA 4ZMf$.Vfc 

#ilks ii#4 uicomfcyis im4 2±\zmf& 

LfcK(tB4 5^ffilC. fitlfaK<tS4 4*^®H}#^S 

&mnMm.<t>-i!im-tzz\£\z<k-z>Ttft>n 50 



X. &<fcB4 4tt. LT<DJ£ttB 
T*5*eS14 2<a#E^£ffiM£tf&;ts!>K}gj& 
T-5. 0 7 (c) \z*k-t£o\z* ilft4U 
^6fiX-y^>^LT. S iOjl4 4. 4 5 ±K&j&{L 

0 7 (c) lCtt#%WTii£n£¥«&S#J&^2 

[0 0 8 5] Si 0 2 f4 4, 4 5^LTS i ' 
3±»C^tt*^>U3>'>XA- < i:^/ <C ^g 1 s if 

[oo8 6] mmmmms] wt. *»wconi6^ 

0fl 8 «H 8 £#MLfr#e>i$rr£. 
[0 0 8 7] 08 (a) l:^Sn^«t3Htt-<r(D 

KB 1 4 2 <£JE5j5rrS. ifc^tt, P^Sim^S^l 
4 1 cDgB£7ni h >£-f *>ffiALTNSJm^e 1 
4 2£j£2jrr-5o 

[0 0 8 8] 08 (b) trS^nScfc-pKPMS 

i 1 4 izmm&QHFmwizm^fzmmt 

ttiol, &RnS iSl^l 4 3t^K^1±5>. ^ 
(DgrJlMS ifl4 3IJ^|iS i<D&&2. 33g/ 

cm 3 {ctt^x, ^(DftrnzHFrnwcmmzs 0~2 0 

%(wg{t^-a--5^i:-CgKl. 1~0. 6g/cm 3 ffl 

LTz£olZ. PSlfj:i4 1l3fi!c3nS. 
[0 0 8 9] 08 (c) CitiPlr, t>5— 0©S i 
lftl 4 4*ffittT, ^-OSffit^ftH 1 4 5 ^ 
Lfc^. ^-?LKS i Sftl4 3JKD^«£HS i S 1 4 2 

±\zBtfi.vtzmtm 1 4 6 cosstc. winmtm 1 4 5 

ig#l 4 4*ft!i0^t>ii-^. 
[0 0 9 0] ^<D^tc. ^JLK->Un>S^^±6Cfb* 

«l;x-yf>i/lTSi0 2 I14 5. 1 4 6 ±K*$Ig 

[0091] 0 8 (d) izittmw-cmznz^m-fcS; 

tktfjfiZnz. S i O z S 1 4 5, 1 4 6^^-UTSi 
S^l 4 4Jbir*S^tt^->Un>^XA-t|^^^*S 
^iS iil4 2A^. spat*. L^fc^-Kjf sft^n 

[0 0 9 2] ^^LTft^n^^S^H. te^fit 
[0 0 9 3] «J6^^J9] 0 9 (a) KSVTcfc-? 



i (13) 

[0 0 9 4] 09 (b) K5kTJ:?K. tf^XKftXS 
±<om^S SiI52 ©3lffll;:g0fci§igttS& 5 3^ 

[0 0 9 5] ICT. 09 (b) tC^-r«tpl3, X-y^ 
>^WihJK5 4tLT, S i 3 N 4 I5 4$, ftSO^t)* 10 
£2#<Dgft£#£#gLTi#&£-li-5. *HT@9 

( c ) 1&ffr&5 liv #dFLft»>U n >Ift©«I±0 S 
i 3 N 4 S5 4*|^-rS. JKD&lC. ^?LKS i S»5 
1 S±6PXy^y^ibT3tiSi§ttS*5 3 iicSSBI 
it Vtzmtti&i'U 3>I52 WSfr£#£^ 
0 9 (c) (rtt*%WT#5ns#««:S«:jJt 

[oo96] mfa&tiiW 1 0 ] £*t\ *ftm <Dmm.B. 
mm 10^10 £#H8L&#6g¥arr£o 

[0 0 9 7] faf. SI 0 (a) \ZK-£tlZ>£.v\zm.* 

<r> mmm&m \z <t z> x * -> \ n,&wz. £ 0 
jgaee 1 5 2 pass 

15 2$0|$t5. 

[0 0 9 8] 010 (b) ir^nsi^irPS 

S iMSSfrl 5 l**HJ:0HF»«£JBlr»fcR« 30 
<tl*jSfelC«toT, £?Lft$ ig#l 5 3l:fR5tt-5. 
J1<0^.?LKS igl 5 3tt9tSiS i<D&&2. 3 3g 
/cm'fcJt^T, *OS*'SHF*«i«*5 0-2 
OSSt^fllS-frSCtT^ffil. 1~0. 6g/cm 3 

(Mfcmizmtzvzztwczz. z.v>&\mm 153 
a. ±aiLfcj;-5«c:. paiflci 5 ltc^sssns. 

[0 0 9 9] BIO (c) K^TJ;5C, 3t»iittSfle 
15 4*ffilbt. £?ISIS ig#l 5 3±CDI£lS£liS 

ill 52 ©^ffiKKJtaiattSft: 154SB0 &t)i± 
5. 010 (c) KljRf S.y^>{fK 40 

lkBll5 5tbT, S i 3 N 4 Jf tt 9 2 

(d) .lCjRf«k^fc, #?LR'>U3>S^1 5 30^1 
_h<7)S i 3 N 4 1 1 5 5£Rft£-r3. JlOftC. #7LHS 
i g#l 5 3*£«:i;y?>^|ft$LT%&iitt£flci 
5 4±C»KftUfc*tS*5''J 3>JB 1 5 2 

[0 10 0] HI 0 (d).£t£*%9TC$ 

sftAissns. ^-n«> ftiSiitt&tt 1 5 4 ±tc*s& 

tt#<>'U:3>9X/v^&nett$£ras ill52^ 50 



v - 4$B8¥05-O21338 

[0 10 1] C-5LT»enfc¥»^S^tt, 3fiS&{£ 

TJ»6n5.*##S»li. *l6lgfi6«lot)0!)t|ilfi63&: 
[0 10 2] [HMII«« 1 1 ] H 1 1 ■ ( a ) »C3K-r<fc 

■5C ftr. pas i.mtsa«ff*fflftLT, ^©£gp 

6 2 ^fiTTS. 

[0 10 3] 011 (b) JC^-TJ:-5C. tf^xf-ftg 
1 ±®$1S&'S i S 6 2 O^jUC^SigttS^: 63£ 
[0 10 4] d©&l;:. £?LKS i £#.6 1 Sr£8flx«/ 

[0105] 011 (c) \Zit&8.W-cme>tl2>*mft 

gftj&tjsans. -entt, ^»ttgfc6 3j;ctsatfe 

*»5'«J:3>#XA-£H£jMU&as iI6 2**. ¥fi 
[0 10 6] [^ffiAgttM 1 2] WT. #%Hfl©^«S!!§ 

km 1 2 £0 1 2 &#sau&ateffiB-ra. 

[0 10 7] 9cfs 012 (a) K:a%$n£J:5l::a* 

ig&s i 6 2 s»jj-r*-. PfiS i m&iflg{fc 

1 6 1 ©*IS^O h>*-f *>ttXlTNfil|iftaB 

1 6 ' 2 . 

[0 10 8] ^tc. 012 (b) ir^$n?>«t^trpa 

S 1 l|MtA$((c 1 6 l**ii«fcOHFj«tt*fflV»fc»S 
to£ffit;:<fcoT, ^JLKS ilftl 6 3fC^S$-&^>. 
ZLO&H'g.S i M 1 6 3tt*>*SS,S i 2. 3 3g 

/cm 3 »Ctt^T. -e<D««€rHF^i8**5 0~2 
0%(l^ft^1±-S^<i:TSffi 1 , 1~0. 6g/cm 3 

o«H»v«fl:S-»i-SCi*tTirs. ^«#?LKB163 

[0 10 9] 012 (c) CjS«r«k3lC. 3taSi6ttS{fc 
1 6 4JfflIU. ^JLHS i gffcl 6 3 ±om«SSS 
iI162 OSWta3tSiSttS# 1 6 4 0 &t>i£ 
-5. 012 (c) tSf<fc5<C. £HmS i m&l 6 3 
£±gBX-y^>y|$£LTftj§i©teS{*l 6 4±IC^K 
fcLfc#tt»S/U a >S 1 6 2 £5S??$-&, 

[0 1 1 0] 0 1 2 (d) t;«*%wTfte>n^.^#(t: 

sw^^n^. -e-nw. ^SiSits^i 6 4±(r^a 



( , (14) 

spat. i>fr*)i5—\zmm{tzftT* vxj\—±mz.. 
[0112] [njgg^ji 3] 0i 3&m^T®.wr 

5. 013 (a) 9cf, S 10 

1 3 o o cd i mz&nnm®. 1301 

T^?LR«« 13-0 1 _Lfc«* COgrHtfcfiftKck 0 8 
JKS i ¥t££M 1 3 0 2 ZBffctZ (0 13(b)). 

[oi 13] i mt^m 1 3 0 2 ±Kgt{t£| 1 3 

0 3 (0 13 (c) ) .' 

[o 1 1 4] wins i&fti 3 0 4oss±i;^jn 

fcttftfit'i 3 o 5 tftimmim 1303 tsteD&fr-a- 

■5 (0 1 3 (d) ) . 

[01 15] ^-c^umt^n-riz^-Dx^rzs im 
iss^i 3 0 0 &mm^<o&tfi.wmm s t>*y ; ?>?^ 20 
(Cctof^sL. ^•mmi 3 0 i^^ai$-a--5 (01 

3 (e) ) . 

[0 1 16] £>TVX.W$L 1 3 0 I4l7f>m£t- 

T5 (B13 (f) )'. 
[0 1 17] £CD«fco&Ifl£fiyaLfc«£. #7LR{(: 

[0 11 8] ft. H 1 3(C^b^iRfbRl 3 0 3« 30 

i*-rK. nms i 1302 tgtftgi 1 3 0 5 1 

mm *)&t>-itZZ.th Silft:i304 
±K#j«SftfcBMt!JSl 3 0 5<DRt><0\Z. 1J^7.%<D 

tm&mfczte 0 &t>az> z. 1 1> pj^-e* 

[0 1 19] X. Uligtefil^J 1 7iS 1 2K*5tt£&:i:fI 
[0 12 0] £5UTm&n*3H»#SWi*J6tglliW 

i75£i 2\z&Qn$nz¥&frm&tmmizmntc& 

[0 12 1] JiTF. »<*WftHM«K«fc?T*«iPi*K 40 

huts. 

[0 12 2] 

[**£#]] (S&jgflll) ififfi3 i nchT2 0 05^P 
>©ff*£8o;fcPS! (10 0) iJiJi&l&S i $ft (S i 
CIA-) fC5 0%©HF$)£*K;fc^Tl£®/fcfi5c£*£ 
bfc. <ICDR#CDft;tfit&ffi«;, 10 0mA/cm 2 t^ 
it. CC0BSC0^-?LK<tSffili. 8. 4/xm/min. T 
*02 0 0 ^D^-COJfC^Srft^jtPS (10 0) Si 

[0 1 23] psl (100) £nns i m&2 1 ±KM 50 



■■- 4*1^^05-021338 

BE (*fSie^-:Molecular Be 
am Epitaxy) ffilCiD, S ixti'+yv)!' 
B£0. 5 5^P>C0jp^-IC^fi$1i-fe. itfg&fttJs 

^ : 7 0 0TC 

IE*) : 1X1 0~ 9 To r r 

BfcJiBlS : 0. 1 nm/s e c 

[0 12 4] w:, z\<r>3L\f.$*i'\)im2 1 <»mm 

K, &WIZ5 0 0 0ACQBSM2 4^mLfcfed-^ 
0SiS»2 3 Srfila&fcit, gSgHfiW? 8 0 0 
1C» 0. 5B#P8iiM-r2.ClitrJ:0, 2o©SiS#: 

(1:3:8) Srffl^T^JLKS ig#2 l£x«y^> 
[0 12 5] lifraiUfc.fcSKlilfifcDS im&8i<D7ym 

mmtmmzfc^-rzxv^ypmmii. ^ui' 

Q>iSS C7>y«8&gf«??£il£l : 3 : 8) T&£#. 
^?LHgC0X-y^>ySft«^O 1 0 0(gH<h'i#^$n 

2ooa;u><Dm^m-otz^mt 

[0 126] d-pLT, S iO 2 i241l;0. 5«m 
cDJ?^£&o;tiiM§JI.S i H2 2 7jt0jre#£:. 

[0127] x. ft^ntiii^s i mvmfrZjkitm 

XU77* hU-£JH^TI)i^7t. A&Mtrte, 3 i n 
c h^IA-(D£ffi££££-ttTiRJ^L;/c. ^C9i&*3 
i n c h^XA— CO®rti;t>UTm*SHS i gCDJf^CQ 

[0 12 8] X. ^«^S^tc:<l;2>mWS i Bo 

w-^mmo)^. m£K.fa®mz ixioVc m^r 
$ nx i» -5 c l -timm. $ nit. 

[0 1 2 9] X. m*SHS i M\Z-D%. MOS c-t 

2. 0 X 1 0" 3 s e c t l^SS^fiSSr^l^fc. 
[0 13 0] (HJS0IJ2) jfiS4 i n c hT5 0 0 5^ 
aXDm^m-otcPM (10 0) iSi*:ir5 
0%COHFjg^^«Ii5V»T^{t>«^)SgLfc. ^CO»#CO 
10 0mA/cm 2 Tfe?it. C<7)B#CO^ 
?LKft^S«. 8. 4nm/m in. ^05005? 
D>COJP^^#o^PM (10 0) S ig#£fttt. 6 

o#T-£?l«fl:$n£. 

[0 1 3 1] PS (1 00) ^TLKS im&2 lilc^ 

0. 5 5?o><B;iaf£fi£-t2-/to Jtttftfrtt. ETFcDt 

^fX : S i H4 
i^^Kft^ : 1 0 OW 
Ufc : 8 0 CC 



( ; (is) 

< 

E?J : 1 X 1 0~ 2 To r r 

: 2 . 5 n m/ sec 
[0 13 2] ^IC, ZL<n^M^^y\)Vm2 2 0gl 
13. SffilC5 0 0 0A<D&{UI2 4£^fi£L;t8'ICDS i 
g# 2 3 £ Mi2$>t>it. &mn®ftL*¥T> 7 0 0*0. 0. 

& 0 £fc-t±fc. &1>T% 7y«KfifSf^)ffi (1:3: 
8) £ffl^T£?LHS ilft2 1 S-X->5 1 >^£L 

[o 1 3 3] atraiLfej:p{cjis»s i mts&<D7ym 10 
o>mmm (7 vmmmmmm : 3 : 8) 

-5. Tbto%* 5 0 05^D>«)JP**«f-3fc#jLKfl: 

$ nfc s i g# 2 1 «. 5 nfc. 

[0 134] S i O 2 H24_hlc:0. 5 /£m<Z>J9^£& 

[0 13 5] X, ft&nfcWBrSS UB©«t**jfeSEffl 
I'J^y^ . MJ-lfeJfl^TWtfc;' ftfttfjKtt. 4 i n 
c h^IA- tf>±ffi£i£2£-t*-Tii£L£-. ^<D^4 20 
i n c h "5XA- COBrtlCiJV^T^^S i gCQJP^O 

[0 13 6] X. Si®*^^«CJ;^^i|£||S i JItf) 
TfflggOiiS^ £&£cR§£Ste 1 x 1 0 3 /cm 2 OT 

$ nx <t ^stig^ nit. 

[0 1 3 7] X. iJMSiSS i m\Z~D%, MOS c-t 

£3. 2. 0 X 1 0~ 3 s e c tV^igHitSr^Ufc. 

[0 13 8] (Hj56#]3) itS3 i n c hT2 0 0 5.9 
n><DJ?#.£}f-3;tPS (10 0) miSliS iS& (S 

i ^XA-) ^5 0%©HF^4 , l:*l^T^ffi[t^S: 
«SL/i. dC9B#coaSS^gH. 1 0 OmA/cm z Tab 
ofc. d©B#<D^dFLSfhj$^«. 8. 4«m/mi n. 
TfeO2OO$^D>0j^^fcPS (100) S 

i Sft^fttt, 2 4^T#7LK<t^n^. 

[0 13 9] PS (1 0 0) #?LRS im&2 i ±i:a 
-r77.XA>y^-ffil;j;*3. S iX^+yWH2 2 40 
£0. 5 5^a>CDJP*Kfi£g3-tt-£. itfg&frte. &L 

RFWt : 1 0 0 MHz 

: 6 0 0W 
m.m : 3 0 0t 

A r JJXJEt) : 8 X 1 0" 3 To r r 
BXfiBflW : 6 0 ft 

9—Vy hUWUTX : - 2 0 0 V 
S#B|8fcA*-f 7X : + 5 V 
[0 1 4 0] Jfcfc.. £<DXt;$'*vY)Hg2 2(D^E 50 



' ^¥05-02 1 338 

C SEK5 0 0 OA0&{fcJI2 4£0fi£L£:8'J<Z)S i 
g&2 3£Jtfa&fcc«\ g?!l#Hla*T*8 0 0 t\ 0. 

KB^fc-frfc. *^T\ 7vm&&m®l& (1 : 3 : 

8) zm^T&nns ii#2i*i7f>^iL 

[0 14 1] Jt«r&L£<J;5l::ii&<DS im&Fa<D7ym 

a>mm (7y&mtimmmi 3 : 8) 

&JinM<DX.y?->9i&mt : Z<D 1 O 0<g&t*iij$$n 
£. Tftfc-^ 2 0 O^D><D0^£}#o>i#?lKfl; 
SnfcSifift2 1ft 2 #T|Sfc££ tlfc. 
[0 14 2] 3pLT, S i 0 2 I2 4 JiKO. 5 vm 

(Dm*zm?tcmi£& s i mafiBfUn^rc. 

[0 14 3] (H*g0iJ4) ifi&3 i nchT2 0 0 5^ 

ayom&zm-itzPM (loo) m*£iis ig&K5 

lOOmA/cm^ofc. Ctf>B$(D^ 
TLfCfciSftte. 8. 4(im/m i ri. 2 0 0 5^ 

DXOiM^tPS (10 0) S i 2 

4»T^JiH{t$nfc. 

[0 14 4] PS (1 0 0) #JL»S i g#2 1 iilCifc 
ffifiJcft&KJ;'). S i Xtf^+->V^S2 2 5:0. 5 5 

> 

J§tg : S n 
JiJcfifia? : 9 0 01C 
fiKfil?H^:H2 
j£ftB$|B| : 10^ 
[0 14 5] X A\Z. Z\(DX.\z°?*>>ir)Vm2 2(D^M 
IZ. «H»C5 0 0 0Acog?{tH2 4^^BRUfc^-5-^T 
«SiSft2 3 £fi*a&:b-l±. g^HMf T 8 0 0 
•C. -0. 5B$[B1jS^-5^<»:lCj;0. 2^S ilft 

(1:3:8) £JH^T£hFLRS i*#2 l£x«y^> 
"TSt, 2 0 0 5^D>OJP*-5:J#oit# 
TLKftSnAc Silft:2 1tt < 2 ^Ti£$nt. 

[0 14 6] ^ o U, S iO 2 i24±(:0. 5 Mm 
Wff*5rJ#-3fe**SHS i 12 2A^fiET^/!:. 
[0 14 7] (HI«5) 683 i nchT2 0 0$^ 

p^jsj^&ojtps (ioo) m*s&s i&mzs 

0%(DHF®WiQ>tZt5^Tf%m<tf$.Zf&Vrc. Z\<Dtif(D 
%^mt, 10 0mA/cm 2 T*?fc. Z.<T>%f<n£ 
TLKft^ftlJ. 8. 4/xm/min. -e&0 2 0 05# 
□ >W*^t#ofcPS (10 0) S iS^{*;ti. 2 
4^T^JLK(t^nfco 

[0148] PS (100) #7LSS i mW-2 1 ±t« 
ECVDftCiO. S i Xbf^ + ->-vJHI2 1 *0. 5 



(16) 



$$($¥05-02 1 338 



V— 7,137. : S i H 4 
: 850t 

: 1 X 1 0' 2 To r r 
l&fkMfg.: 3. 3 nm/sec 
[0 14 9] W:. eKOIfcf^ + v-WHf 2 2 0>gffi 
fc, S®t 5 0 0 0 A<D$flJf 2 4 £Jt^L£S'J©S i 
$#£fi4a#fc>t!\ g&gHftfTSO'Ot;, 0. 5Bf 

mjnnrfsctt^o. 2^©s is*2 3^> <&mz 

65 0 &t>-&rc. 7>yB?&P&i§il£ (1:3: 10 

8) £fflV>T^?LKS igft2 l£X-y^>y&£L 

&. t-st, 2 o o ^i/axDm^m-^rz^nit^ 

titz Silff21 tt. 2 #T|&*$ nfc. 
[0 15 0] S i 0 2 H2 4±C0. 5 um 

tUT, S i H 2 C 1 2 =£ffl^fclg-&«Ctt, 
[0 15 1] mW.M6) m%3 i nc hT2 0 05^ 

axom^m^tcpm d o o) s is^i2i±tr 20 

CVDftlUO. S i XVf^ + v-^Hi 1 2 2£ 1 ^2 

JEJS#XS£B : S i H 4 C 1 2 1000SCCM 
H 2 2 3 0 1 /m in. 
2&g : 1 0 8 0"C 
}£ j) : 8 0 T o r r 
B#ra : 2 m i n . 
[0 15 2] CKDS&l 2 1 1' 5 0 %OH Fjg^^lCtJ 
^T»«toJt£J6bfc. £tf>8#»ttSit£&te> 10 0m 30 

8. 4/zm/min. 0 2 0 0 5 9 a >c7}J9^£& 
■DtzPM (1 0 0) Silfl:12 1^ll 2 4#T£ 
?LR{t5nfc. JlOWttftflETtt. PS (10 0) Si 
&&1 2 l»^^7LR{b$n. S i iW+j/tJH 
1 2 2Htt^ft*<^-pit. ^11. COlt^+ytf 
S 1 2 2 CO^ffilC. SEtC 5 0 0 0 A<D&{t» 1 2 5 £ 
»Jfcbfc»l©S iSftl 2 4^1h$t)tt, S^^H^ 
•fTSOOt:. 0. SWffli&m-fZZtlZj:*), 2t><7> 
S iSft^ ttBfcHSO&toitfe. &^T, 40 

(1:3:8) 2rfflUT#?lf? S ilfl:l235; 
X L „ f 5 <!:. 2 0 O S^DXOd^-?: 

8^£#?lR{t£njtS ilftl 2 3tt, 2#-C|$2sa 

[0 15 3] X, #e.n/c^L«SSS i H £4S 
XU7V* hU— fcfflVVtlH^itt;:^. 3 inch 1 } 

xy\-coffirtn*D^T*«siis i m<om^~(Dmxmtm 
'mama. w^coa^:fi^jtUT5 %RT«c}i]Jxen 



*FiS8i*©ts*. m&xm&fete 1 x 1 oVcm^r 
tzfii&&K.mm\znT%it>r. ^tm^^imw 

[0 15 5] X> mi&&S i V-f^DKg« 

Z.h. 2. 0X 1 0" 3 s e c ti^itS^gl^^bfc. 
[0 15 6] (HJjg0iJ7) Kg 3 i n c hT2 0 0 S.2 
DXOff^jf^fcPi! (10 0) S ilftlUCVD 
felCtO. SilW*H)Hl2 2^0. 55^D 

JKJStfXSei; : S i H 4 C 1 2 1 0 0 0SCCM - 

H 2 2 3 0 1 /m i n. 

fi«: I 0 8 0 "C 

0:80Torr 

«5p|8] : lmin, 

[0 15 7] i!<Dg#:K:5 0X©HF««'l'l:*^ i a» 
&{b££«fcUfc. c\<Dm<Dnifc%m*> l 0 OmA/c 

m 2 T*ofe. zwmo&umt&m*. 8. 4#m/ 

m i n. -Q$>K) 2 0 0$^D -3 PS (1 
00) Silftl2 1 2 4 #T^LKft:£n 

fe. ^©l^ffift^Ttt v PS (10 0) S i Sft(0^« 
^?L«{t2tt/ S i xK**5*V;HB 1 2 2(c»i£{fc7&< 

tifr-ofz. X.IZ* dODXtf^ + v'-WHB 1 2 2,ffliS 

SffiH5 0 0 0 A(Dm<tm 12 5£^L/igijOS 
iS*124 £fi*a£;bi3\ SlgflWfT 8 0 0 "C. 

0. 5mmmm-tzz.t\z&io. 2^©siSM, ^ 

BtflfiB *UT. ^^m^StSf^ffi (1 : 

3:8) Zm^T&Hms ilfrl 2 35l7f>^ 

sufc. -r^t. 2 0 os.^uxDm^^rz^nn 

{tZtlfzS iSftl2 3tt. 2»T|***nfc-. 

[0158] mi&mi L mi&mz£2>mffim&<Di&%:. s 
hi 22 i;«^c^*s^^RStt#A$nT*e.-r. & 
&teft&&mm&2nT^z>z\ttfm®.2ntz. 

[0 15 9] <,mMM8) jt^3 i n c hT2 0 0 5 £ 
a>0m%-Z&-orzPM (10 0) S ig&l 2 1 CDS 
EIC^o h>©-f^->ttA(r<fc-3T. NSS i M 1 2 2 
£ 1 5 ? □ >0 ff&C Jgjft Lfc. H+ffiA*tt. 5X1 
0 15 (ions/cm 2 ) 5 0 % 

cDHFmi&qK&^Tmmitf&zmLtz* ^coB#©a«E 

^Sfi. 1 0 OmA/cm 2 Tf£o;t. C<DB$<D^ILK 
ft^KH. 8. 4/im/min. T*0200Si'D> 
<Dm*£ftitzPM (1 0 0) SiS^12l4ftH 

2 4jrv£nn<t2ntz. mmLtz&o\zz.<DWim<tf$. 

PS (100) S ilftl 2 lco*-^?lK<t$ 
tlNSS iI122 KttSfctfftfttofc. ^<Z)N 
SS ill 2 2<D%ffi\Z, nmz 5 0 0 OACD^t® 1 
2 5 ^JKfiJt S il«:i2 4 £l»a$>fc>-ti\ 

^B^»PT8 0 0 < C« 0. 5B$mii^-r^^i:^<tO» 



{ (17) 

mmmmmm a : 3 : 8) vaults is#i 

2 3SrX^5">^*Lfc. -T-5<h, 2 005^P><Z> 
J¥*£J#ofc#ftSC{t£ft;/cS i g#l 2 3te, 2#T 

[0 16 0] mmM^mflimz£z>mwm&e>i&^ s 
i m 1 2 2 ctt«rfc&isa^RittWA$nT*6r. & 

10 16 1] (HJSS^J 9 ) fig 3 i ncht200i? 
P><DJg#.£|#ofcPM (10 0) J£fc!hfl S i 5 
0%©HF$$#ll:^T|^g{b&£JgLfc. £©P$© 10 
tttfeSSJi, 10 0mA/cm 2 -C*^c. dCDB#cr># 
?Ut{tMffite* 8. 4tfm/min. 2-0-0 S£ 

OXDmfr&ftifzPM (10 0) S i 2 

[0 16 2] KPS (10 0) £?lf|S i«#l 1JLC 
MBE (^lW^ry-:MolecuIar B 
earn Ep i t axy) ^CiO, SiXlf^+i'f 
^»12£0. 5~t7a><Dm&\Zf$.g:2itfz. 

:7 00t 20 
ffi^j : 1 x 1 0" 9 To r r 
fiKfiftfi:0. 1 nm/sec 

[0 16 3] ^{C, COXtf^ + J'-WUB 1 2V>mM 
\Z. &MIZ 5 0 0 0 ACOmtM 1 4 £JgJ& LfcJji]CD S i 

1 3£tt4a£fc>t?\ gISII4 ] T8 0 0'C, 0. 

BA 9 ^fritfc. MEECVDffil3j;oTS i 3 N 4 

^te0^t»Ufc2ft©S i Ifrl: 0 . l/im«I*i:S 

tttt (1 : 3 : 8) £JS^T#?LKS iSftl 1 £x«.y 
^>^5feUfc„ T^t. 2 00 5i'U>©B!Mt)-5 

Ac#?i«{t^nfcs i mm i n. 2»t»*snfc. 

S i 3N4II 5*|8N*Ufc»Ctt, Si0 2 Sl4±fC 
0. 5/im©H^ot^lS 

[0 16 4] S©«^^^fwJ;^>»fffiS^tS^ S 

[0 16 5] (mmm 1 0) fi&3 i n c hT2 0 0 5 40 
£D>tf>jp*£f#o;tP5! (10 0) S i Stele 

<DW.^&\t. 1 0 OmA/cm 2 T*-pyi. ZL(DV$<D 
^TLHftiiSti, 8. 4/im/min. T*02 00S 
?n>(0J¥#-£&ofcPI!l (10 0) S i 

[0166] ips (loo) &?ims igaa mz 

^7X-7CVDffilC<t0, S iie^ + ->t)Hl2i 
0. 5 5?D>(DJ¥#«g£t»:fc. Ite^frtt, 
OtJJOT&S. 50 



V &BW0S-O21338 

^ : S i H 4 

&m&m.Ji : 1 0 ow 
ma-, so or 

FEJ) : 1X1 0~ 2 To r r 
J&gitK : 2 . 5 n m/ sec 

[0 16 7] CtfJXtf^ + ^-WHg 1 2CD^SS 

C. «EK5 0 0 0A<DK{LJ11 4£^L£B"j0)S i 
gft£**a&b-t*\ g^HI^T 8 0 Or, 0. 5i$ 

9£b-t*fc2#<?)s iSfSKo. 1 nmomwzma.i' 

fc. *-<D&, ^?LKSte 1 1 -ktf>g{bJBI«>^£KJtxtt-r 
*>Xy?>^K:J:oTSfc3:Lfc. #^T:7yS8&6J«£ 
'MFtt (1:3:8) iffl^TMKS ilfrl 1 
?>{?&&ls1t. -tZt, 2 0 0 -LPUXDrntf-Zbi 

tz.mMK.ti nfcs iiftn »*, 2 #ti$3c3 nfe. 

S i 3 N 4 ll 5*K?*tZi^{Ctt. SiO 2 ±K0. 5 

/zmojp^-^^fc^as i e 1 2 £*tr-&s#a<0 

[0 16 8] X. ft SnfclJM&fIS i 
XU7V* MJ-^ffi^TfiS^fctei^. 3 i n c h«7 
XA-OffiWle*5UTm^HS i ®«/|C<*.<D«;*;{iffi;gr 

/hteroMtJ. /?*-»g^:ffilc5ttLT5 %UTiettJx.^n 

[0 16 9] X. Sirtl eXy^>^£/HUAc*Pfc 
m&<tX.y?->i/\Z&Z>®.m(Dl&%:. te^RS^ffittl 
X 1 0 3 /cm 2 WTIr}qi^e.nT*0, m«S^iS ijfjg 

[0 17 0] X. WSS ill^g, MOS c-t 

£5* 2. 0 X 1 0~ 3 s e c iV^ii&VMfiSrTKbfc. 
[0171] (HM0IJ 1 1 ) fig 3 i nchT2005 

vuxDmfr&ftitzP®. (100) misns i mmz 
5o%o>HF®wiwzt5^Tmm<tf$. : £m\stz, z\v>m 

(D^Mftfete* 10 0mA/cm 2 T*'Dt. d<OB#© 
^TLHft^Sfi. 8. 4tfm/min. t*0 2 00$ 
^D>Of*5rf|otPS (100) Sigffc^tttt. 
2 4 »T^7L»{t$n/i. 

[0 17 2] PS (10 0) #7LKS i Stel 1±KA* 
-f7X^/t7^- ftHctO, S i Xfcf^ + x-WHi 1 2 

50. 5S^D><Djp*l;:j*ft£-ttfc. ifef&fcm*, W 

RF^St^C : 1 0 0MHz 

&mmmti ■. 6 0 ow 

fiffi : 3 0 0"C 

A r itT^EEtl : 8X10~ 3 Tor r 

f$.mm : 6 0 # 

hI»/H 7X : - 2 0 0 V 
StefiSSA'-f TX : + 5 V 



[0 17 3]#:K. coxW+yt;H l 2<D%M 

IZ. 0 0 OA<Dm<tmi 4£MfiLVTzWl<DS i 

mwzmtz$>t>i** o ot:, o. 51$ 

«£ECVDft»rJ:oTS i 3 N 4 £R5 0 £fc>lr 
tz2&<7)S igftl'O. 1 # mOff^-lI&gbfc. ^<Z> 

ViZ^Tf&ZLtz. ifct»T7y«[»Bf»»« (1 : 
3:8) £ffl^T£?LSCS i g# 1 l^I>>f>^£ 

-tZt, 2 0 0ii/a>(Dm^h^tz^7imt 10 
3*lfcS ilftl lit, 2WiJtlt S 13N4H 
1 5 &m£Ltc'i£\Zte. S iO 2 I141l:0. 5 urn 

om^m^fcmmsks 1112 *wt*s#*«»i«t 

[0 17 4] S i 3 N 4 e(O^t)0Jr: 7tTxV> 

(0 175] (mti&Ml2) mkZ i nchT2 005 
£o -^P® (10 0) ItMSSS i '&#(:; 

5 O%0HF^jK4 J l"*5^TKS<t/$2:J!ibfc. £©8# 20 
V>nM'®W&. 10 0mA/cm 2 t<&ot CICDBftf) 
^?LS<tiiffitt^ 8. 4 fim/ni in. T*9 2 0 0.3 
tra><Dm%-Z&?tzPm (10 0) S i 

[0 17 6] PS (10 0) #HJfS i g# I 1 _bt'M 
ffijSft&t^o. S i Xtf^^-WHI 1 2£0. 5 5 

: S n 

fifcfiffiS : 9 0 013 30 
J&fiSBSC : H 2 
f&EM® : 1 0# 

hmWU TX : - 2 0 0 V 
ttftiftft/W TTs : + 5 V 

[0177] ^ji, ioxtr^+s/yjHi i 2<n^m 

fc. IgffiH 5 0 0 0 Aomitm 1 4 *^fi£LfcS<J<0S i 
1 3 t$^fflSfT8 0 0t:, 0. 

65 MffCVDffilI<koTS i 3 N 4 £BA»5& 

*Tt*-;t2ft<DS iS&lCO. I u.m<Dm&\ZWimZ& 40 

(1 : 3 : 8) £ffll^T#?lftS iMl l£Xy^> 

2 0 0 =i?a><Dm&$:b-ofz& 
?LR{t2nfcS iHflci lti. 2#T{fc££ftfo. S i 
3N4II 5&M&l/fc$Cti. S iO 2 H4J:l:0. 
5 Mm«J¥^£8?;fc S i S 1 2£*rr£S#*< 

[0 17 8] S i 3 N 4 H<D^OIC, 7bfX>/> 



•> ^¥05-021338 

{tt^nrzs i &ft<D%-£5z±\zi&£Lmz. 

[0 17 9] (SDjgflU 3) B&3 i nc h"C2 0 OS 
?a>CDflt#.£J#-p;fcPM (1 0 0) lJMS.fl S i gffcK: 
5 0%<DHF^)K«flI*^Tl^lS{tfi)t*J5gLfc. ^08$ 
OtSI^SIl 1 0 0mA/cm 2 T*iot. d<Z>B$C9 
^•JlftfLjigW:. 8 . 4 m m/m i n . ~T?$> 0 2 0 0 5 
?0><DJP#-£8o£:PS (10 0) Si fi&£:tfc{;L 

2 4 ft-Q&nmt znrz. 

[0 18 0] RS(IOO) #3t«S i fi#l l_kll« 
jfCVPjfeCJ;*), S i XK^ + v'+JHi 1 2*0. 5 
;=?n>CDJ?*Tj£ft3li-fc. Ifcfft3?#ti, KlT«t43 
»?-*N&3. - - 

fa 

: S i H 4 
+t'J7-^X : H 2 
fiffi: 8 5 0*C 
Vtf) : 1 X 1 0" 2 To r r 
fdtftitfl? : 3 . 3 n m/ sec 
[0 18 1] X.iZ, ^<DXtf^+->^;PS l 2O^0 
Kl, ^MtC5 0 0 0 A<DWUtm 1 4 *^J$Lfc»ii<7)S i 

m&i 3&mta$>t>-&. ^mnm^-vs o or. o. 
5Wfiaijii^-r^c:t{;cfc:o\ 2-Dos immmmizte 

9&b$ft'fc. W>T\ MBECVDSfCtoTS i 3 N 4 
£&5 0 &t>ittz 2ft©Si mmz 0 . 1 11 m©/?^.-C8 

as-ti-fc. #jl«s^i l-hcDgftBii 5©* 

*EJtvtt'f^>X-y^>^JcJ;oTt^3feL/c. *^T7 
«y$&gfMil£ (1:3:8) *ffl^T^?LKS il^ 
1 H&X>vf >^£lt. 2 0 05^P>C0 

SStlfc. S i 3 N 4 a 1 5^W^VTzmzit. S i o 2 

^i4±fro. 5 um<Dmfr*mitzm&i&s i e*^r 

[0 18 2] V-XflXtLT. S i H 2 C 1 2 =£fflUfc 
t- 

[0 18 3] 1 4) \&'&3 l n c hT2 0 0 ^ 

i/DX^P^^^^fcP^ (10 0) S imfrl 1 1± 
CCVDffitiO, SixenytJHll2^U 

SCv/^XgSfi : S i H 4 C 1 2 1O00SCCM 
H 2 2 3 0 1 /m i n. 

urn: i 0 8 or 

m^J : 8 OTo r r 
mWi : 2m i n. 

[0 18 4] ^^1M5 0%OHF?g^tf ir*5l^TP& 
ffift^^ffo^ dtf)&$<7)mSft^Stt. lOOmA/c 
m 2 'T*ofc. X, ^(DB#(D^?L^{tiiffi^, 8. An 
m/m i n. T£0> 2 0 0 ^D>Og^f$ofcP 
ffl (10 0) S i Sftiftft 2 4^^7LKft:^n 



( ; (i9) 

rz. c<Dmm<tts.^t. ps (100) s i s*ow 

#?L«<t$n. S i IfcfJ'*yt;H 1 2 2 \Zlt$£<ttf 
fcfritz. CiWXlf^+ytJUl 12<DS8S 

£, 3uinc5 0 00A<7)g£{fcB£JE2ji!tL/tS iSftl 1 
4&mi2$>t>it. f^i^T8 0 0t, o. 5»#fyi 
iil^1--&C<i:(CJ;0. 2o©S ififM&@t::l£&Sn 
fc. MJEECVD&fcJ^TS i3N 4 £. HQ 2 
i £#1:10.. 1 tfmOSJTSILt. *^T'. 
^ftflS#±<^{U&<D*£K£te -T * >x v 7->>/\Z 
J;oT|^i-r5. ^«y«KBtK»JK (1:3: 10 

8) £ffiUT£?lftS iXftl l£x«y^>^[&£L 

-rst. 2 o o sipaxDmz-zftircgrii&itz 
ntsiifti i3tt. 2^-c^sn^. 

[0 18 5] Si 3N4J8 1 1 6 %f££;Lttmz\i> S i 
0 2 ±t 1 #m0>J?9.&J$ofcliM&&S i M 1 1 2£*T 

[0 18 6] X, ^6tlfc¥^SS i BcdJP#-£;£2® 

[0187] x, mmnf-mflLmz&zmi&iks i aw 

¥ffi«g<7>*£*. *c*£*K5M± 1 x 1 0 V c m 2 U(T 

[0 1 8 8] X, itM&HS i SIC^>£. MOS c-t 
t^T'>&*^ U T-<D 7 -f 7 9 -i A £ fifj£ L-fc t 
Z.*>* 2. 0 X 1 0~ 3 s e c £l^?ji5Wg£^b#:. 

[0 18 9] i$k\m\ 1 5) iig3 i n c h"C2 0 0 5 30 
I'DXDH^ofcPS (10 0) S 1 l_b 

tCCVDS:lc:«tO. S i Xtf^ + ^-WUS 1 1 2£0. 

SJStfXSfc* : S i H 2 C 1 2 1 0 0 0 S C CM 
H 2 2 3 0 1/min. 
US. : 1 080t 
f£1j : 8 OTo r r 
B$lffl : lmin. 

[0 19 0] Z.<Dm&lZ5 0%©HFi§?£cf3(I*5l^TP& 40 
S(b?!t£J£L£:. C<DR#<Dtt^Sffitt. lOOmA/c 
m 2 T&ofc. ^«P#<D£?lfC{t&gte, 8. 4 Mm/ 
m i n. T&D 2 0 0 5 7 D ><Dmfr&ft-}tz PM ( 1 
0 0) S iSftl 1 l^ftH, 2 

/i. cwdtsftfirm, ps (100) stifti 10 

[0 19 1] ^{C. COXtf^ + v'I'-'H? 1 1 2«II 
f3, «Il;5 0 00AO^ti4WttS i&ttl 1 
4£ffi*a£t}1±\ Wl^T*8 0 0t, 0. 5P#|fij 50 



19) V 4*1^^05-021338 

tjam?ZZ\t\z£Q. ffimos ilft:^ ^H^BAO^ 
ib-frfc. «*ffiCVDffil;J;oTS i 3 N 4 £. 65 

•9 2 ft© S i mfclz 0 . 1 /tmtf>J?.*.t::t£«L 

tz. mv^x, &nmt&ft 1 1 3 ±<D&{tm 1 1 6 

£K£tt^*>X-v^>^l::<fcoT|$£L;t. *UT, 
7 9«*ffilB« (1:3:8) £fflUT. £?LKS i 
i»113$l7f>m£Uc. tit, 2005^ 
a><Dm%- : £:&-?tz&Km.<tisnfzS ififrl I3tt, 
2#T|&££nfe. S i 3 N 4 ® 1 1 6 Lfc&K 
10 tt. SiO 2 I115J:l;0. 5 tfm<D/9<£.£]#-3;tiii 

gr&s i m 1 1 2 £#-r*g##0firc€rfc. rn.jm.T- 
n®.&iz£.z>mm&&v>i&% : . s i m\zi$mrzt3.i&gkx. 

ztwmmzntz. 

[0 19 2] (SljffiWl 6) Itg3 i nch-C2 0 05 
^D><Djft^=£}#ofcPS (1 0 0) SiSftlll© 
^M\Z-fn bXD-f 3->&AlZ£iT, NiS ill 1 
2 Sri SUtaXDrnfrT-MffcLtz. H+ffiAft«, 5X 
10 ,s (ions/cm 2 ) T&ofc. CKDS&K 5 0 

fifaggWu 1 0 OmA/cm^^L ^(DP^O^TL 
KftiigEte. 8. 4/im/min. 2005^ 
D>©fMf^ltPa (10 0) Silftl ll^ 
(ix 2 4 ftX-grHM.it'Z.titz. z\0)¥%M<ti$.im. P®. 
(10 0) SiS^l 11 ©^A^-TLRffcJ**!, NSS 

111 1 2ttt«{t*%A>o&. ^1C. d©NMS iS 

112 CO^HIC, SMI' 5 0 0 0 kO>mtm 115 

T8 0 0t, 0. 5 i mmM%:'tZ>Z\t\Z&*}. 29©S 

JO iSft:*. MHKWO^fc-B-fc. #<^T. MEECVD^ 
JCtoTS i 3 N 4 S:6SO^t>-tffc2t6:WS iS^lCO. 

i um<Dm&T'&misrz. x\z, &nn&fr±v>&{tm 

. *>x-vf : >^II<l:oTl**L^. 
T. 7y«*Bf»«K (1:3:8) £ffl<^T#?lfCS 
iSftl 1 3 5lyf>^£Lfc. 2 0 05 

2#Ti&££n£. s i 3 n 4 s 1 1 ezmzistzm 

\Z\t, Si0 2 ±l:l. 0 nm<Dm&&ftr>fz&1£&S 

1 m 1 1 2 £w-rssffc#»j£T£jt. iSiiSTgiaa:^ 
10 ic«t5WrBffa^©is*. s 1 mizitmzu^xmm 

[0 19 3] (HIMl 7) gg3 i nchT200 5 
£n><7)Jl^£f#o;tPS (10 0) ^*SHiS i S^H 
5 0%<DHF^fplIfcV^Tfg1S{l:)«SJSgLfc. C<Z)B# 
©SSltSStt. 10 0mA/cm 2 t*^fc. £<DB#tf> 
^7L»{tiigtt, 8. 4tfm/min. T*0 2 0 05 
^DXOff^S^^AcPS (100) S i £fr±mt. 

2 4^T^?LR{t5nfc„ 
50 [0 1 9 4] PS (1 0 0) ^TIKS i S»3 liiCM 



( : (20) 

BE (»f8lt:^y-:Molecular Be 
am Epi t axy) ffi{C<tO. S ilW+vtJl' 
S3 2£0. 5 S.tru><nm&\Zf$.&-£l*:tz.. *£*S&ft 

MS : 7 0 0 *C 

JEE^7 : 1 X 1 0~ 9 To r r 

figfi06S : 0. 1 nm/s e c 

[0 19 5] JLOXtf^ + i^ JHI3 2«^SJ- 

1*10 00 AcOKflJf 3 6 £JgfiJt Lfc. SBC 5 0 0 
0AOi?<tB3 4*Mf$.Lfzm<DS i g&3 3 tlftl^ 10 
{tHSet^Sia'&to-ar^m^H^TSOOt:, 0. 

5 St rajroi^r * t «r<t o . -w#^^@ca!i o 

fc. «BECVDfelC«k-pTS i 3 N 4 £, ft59&*>i±£2 
t(!<OS iS&CO. 1 m©Jf^T&KUfc„ JfcHT. 

AoTl^Ufc. *WT?. 7 ySSSES^Jgat (1:3: 
8) £J8HT#ILfCS i£#3 l*Iyf>^t 
fc. -Tat. 2 0 05?a><Z)J9*£^;fc#7lJ€{t£ 

nfcsii^3 itt, 2^-ei**5nfc. si 3 N 4 H3 

5 eM&l/fc&Ktt. S i 0 2 ±{C1»JK*«SSS i S3 20 

it. 

[0 19 6] (IgffiMl 8) fi£3 i n c hX'2 0 05 
^D>0fMffofcPI (10 0) fMSiSftl: 
5 0%<DHF®mty\Z&^Tmm{tf$.$:ffi.Lrc. Z\<Dt$ 
(DMU^it. 1 0 0mA/cm 2 Tfeot. C^CDB#<Z> 
^•?LR(ki£Ktt. 8. 4//m/min. T&D2 0 05 

i/o>o)?^^tpa (1 0 o) s i 30 

2 4»T^7LS{tSnfc. SPM (100) #JLKS i 
S&3 l_ttc:7^XvCVDfi;t;:«fc0, SiXtf^+-> 
V)IM 3 2 £ 5 5 ^7 a >©^*-CfiJtft$-ttfe. Jft«£# 

JJX : S i H 4 

i^^&S/) : 100W 

i&K : 8 0 Or 

f£fi : 1 X 1 0~ 2 To r r 

)£ftj§ffi : 2. 5 nm/s e c 

[0 19 7] ^('. d<OXt!^ + ->^;UH3 2<V%M\Z 40 
ff^l 0 0 0AcD${tB3 6£0fi£L7c. ^<Z>&. Sffi 
£5 0 0 0 komtM 3 4 ^^fiJcb^S'lOS iS*3 3 

ot, 0. smmmm-fzztizjiQ. m^^miz^ 

O&trttfc. MJECVpftllioTS i 3 N 4 £ft!iD&b 
ittz2&<DS ilftl:0. 1 MmWf WSSLt. £ 

>^CJ;oT^Lfc. 5fct»T? v KOH$& (6M) Sr 
ffl^T^?LKS ilfl:3 1 £l<y ^>^£Ufc. 

2 0 0 S£D>(0®*£t#-3fc£?lKft$nfcS i 50 



♦#^¥05-02 1338 
S»3 1tt. 2#Tl$££n*:. S i 3N 4 g$|^£Lt 

[0198] x. senfcJMSfas i jf©A?*£j£gs 

I'J^V^ MJ-Sffl^TDI^fctClS, 3inch9 

[0 19 9] X. &i&«^gJ&g[l;:<fc£l£|£,f|S i 

m&Kffi®m\Z 1 x 1 0 3 /cm J £lT 

[0200] x; VttfAS i Jiiifd'tr. mos c - t 

££fflV>T'l>&*-r U 7*-f A£$d;£L££ 

2. OX 1 0 -3 s e c ^Vipi^V^t^bfc. 
[0 2 0 1] (#g*£0dl 9) iS&3 i nchT2 0 05 
'7D><DJl^£ftt5*:PS (10 0) MiS i mftlZ 
5 0%<DHF^if"«r*5^TJlS<t^*S6Lfc. £<Z)I§ 
©ftifcSfttt, 10 0mA/cm 2 TJ5oit. CCDkfCQ 
MSftMlt 8. 4/im/mi n. 2 00 

S^DX^ffM^tPS (10 0) S i Ifriff 
tt. 2 4#T#H«{fc;*ti;t. |g PS (10 0) l-ILR 
S i Sffc±3 1 fc/t-f 7^X/Vy?-Sl:J:0. Six 
t^ + >'t)H3 2£1 5 ^D>(7>J?*l;:j$ft 

RF^«: 1 0 0MHz 
it5«K€^J : 6 0 0W 
SS : 3 0 Ot 

A r JJXEEf] : 8 X 1 0 _3 To r r 

&&mm : 1 2 0 # 

^-y hjttatn-f 77. : - 2 0 0 V 
gftBSfcA'-f 77. : +5 V 

[0 2 0 2] X.IZ. CffllW^i't ^S3 2<D«®»C 
mfrl 0 0 0A©^[tB3 6£0s£Lit. ^<0&, 
K'5 0 0 0A£>&ft:B3 4&Bf$.Vfc.m<DS i 3 

tfftmm.<tm3 6 t^m*a&t»-tt. ^1^80 

Ot, 0. 5li#M]!)OMrsc<ttcJ:0, W^^HJCBA 

Htz2&0)S tlftlCO. I umtf)g*TMbfc. ^ 
HT, ^?LKS*3 llWgftRW^^tt-ft^ 

(1:3:8) ^ffl^T^?L«S i *ft:3 1 £x«y^> 

^ifeb^. 2 o o i^aynm^W-otc^ 

JLRit^tlfcS i S^3 Hi, 2^Tl»£$nfc„ Si 
3 N 4 ^^^Sbfc^{;fi. S i 0 2 ±^!K^14SrWr* 
^iSSAS i Ji 3 2 £^£gtt#0)*T£fc. 
[0 2 0 3] ^fc. S i 3 N 4 B3 5 VftfrO IZ. TtfX 

dFLSftSntS i a{^3 5 0*^^H|^*bfffc. 
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[0 2 0 4] (2H&M2 0) Sg3 i nchT2 0 05 
?Q>OJ|^)f^tPS! (10 0) ^aSi^lr 
5 0%<DHF®mWZ&^TWiffltf$.$:1!&L£L. Z\<Dm 
(DM^&it. lOOmA/cm^ofc. Z\<Dt%(D 
^Hmtmmit. 8. 4/im/min. TM, 20 0 
$£P><OJP#.£f$o;tPffi! (10 0) S i IftM 
«. 2 4#T#?LR{fc£n£. tgPS (10 0) #?LH 
S ig#3 1 _hlCil£lS)$fi&Kcfc 0 . S il^t-/^ 
3 2 £ 5 5 * P ><Dm £ tt/r. 

JiJMi&K: 9 o ot: 
j£fif?H§v. : H 2 
fiES8#fa : 1 0# 

[0205] S A\Z. I©iei'+>'tJH3 2<nmM\z 

m& i o o o Aw&ftii 3 6 fc^ufc. mm 

C5 000 k(Dm\M 3 4 £JB*fiE U£»J<Z> S i S# 3 3 
£fi<fKS£{LJI3 6<b££#S-a\ 7 oot. o. 5i$m 

CVDftlCctoTS i3N 4 <&, fiS 0 iatr&tz 2 #C<Z) S i 20 
mmzO. 1 tfmO^TSSlfc. #HT\ ^JlKfi 
*±©S(tK»*-^ £JSt£ -f * >X 5" > 9 £<fc t> T&fc 
£Uit. %.^T\ yymmmmm® (l : 3 : 8) 

2 o o s 9 a xom m~j tz&umtz ntc s i 

Ift3 1(t 2^1?|^i$nfc. Si 3 N 4 i3 5^ 
Uit&Ktt, S i 0 2 ±f::¥t$as i ®3 2£Wr£fi 
<fctf«are£fc. S i 3 N 4 Jf«)ftfc>*HC, 7t:x 

ftKffcSnfcS ig#<0*£|££K|&£U#fc. 30 

[0206] mzntzmi&sks imom&z&£M 

th'J-Zm^Tm^tztz:^ 3 inch 1 ? 

ft/hfiftogt*. mwsixmztt vx 5 xen^n* s 

[0 2 0 7] X, i§iI«^S&MKJ;*i|Mg||S iJfcD 
¥®<I&<D*£lfL fc^^RSSffiti 1 x l 0 3 /cm 2 KT 

rzUte&kmr&xznT&zT. &&&&&&&&& 
2tLT^z>z\£wmm.znfc. 40 

[0 2 0 8] X, itMSiSS imiZ-DZ, MOS c-t 
V^T4>&* >J T -<*> 5 -f 7 * A £ Lfc £ 
2. 0 X 1 0~ 3 s e c t^S&WfiSr^L/fc. 
[0 2 0 9] (Hj^0iJ2 1) iSS3 i nc hT2 0 05 
i/DXOS^^tPS (10 0) «£*£HS i gftK 

5 o%<r>HF®mwz&^Tmm{tfS.£mLfz. zwrn 

<D^.^mt, 10 0mA/cm 2 T^fc. ZL<DH$CD 
^7LK{tiSffi«. 8. 4/im/rain. T&D, 200 
5it7 a><Dmfr$:ft-ofzPm (10 0) S i 
it, 2 4»T£?l©ft:£*lfc, PS (10 0) £JL«S 50 



iS^3 l±iC^)ECVDffi{cJ;0, Sixtf^^x-v 
)H32il. 0 = ?0><£j&tftg£-e-fc. 

V-XtfT. : S i H 4 
*-V'J^-#X : H 2 
2&g:8 5 0*C 
ffi^j : 1 X 1 0 _2 To r r 

: 3. 3 nm/s e c 
[0 2 101*13, ZKDxe^ + v^^®3 2<Z)SffiJC 
f*1 000 A0)&{tH 3 6 £^fi£L;fc. mm 
1:500 0 AW&fcH 3 4 £0fi£ Lfcg'lW S i gft 3 3 
t^Ee^tB 3 6 t 7 0 0t. O r -5 8f fffl - - 

C V D t <k ^ T S i 3 N 4 ^ . IA t» ^ t>-ar^ 2 i5(CD S i S 

3 l±©tfcK3 5<Dfr*fcfo&'{*>j:y^>>/\zlL 
otHilfc. JfeHTw (1:3: 
8) Srffl^T#7LHS il#3 1 *Xy^>^|**b 

2 0 0 2 9 p >OJ?^£8o fc^JLSCftS 
ttfcS i S&3 lte, 2^-ff^S$nfc. Si 3 N 4 !3 
5^M5ibfc^lC«, S i 0 2 JiC»*S»S i Ji3 2 «r 

[0 2 11] V-X^tlT, S iH 2 Cl 2 *fflWc 

&KMmmz&fitf.mm^v?->?ftmt. mtzzn 

tz. 

[0 2 12] (5IJS6092 2) i&S3 i n c hT2 0 0 5 
!?D>(0J|Mf^tP5! (1 0 0) S i m&l 3 1 ± 

S i Xtr^ + ->Y^B 1 3 2£1 5 

JK»5^Xditft : S i H 2 C I i 1 000SC.CM 
H 2 2 3 0 1 /m in. 

: 1 0 8 Ot: 
JE^J : 8 0 T o r r 
R#ra :2min. 

[0 2 13] C<OS^tC5 0 %CDHFJg^lC43ViTd 
ffiftfiJc&iSL'Ac. dCOB^^mSit^tt. lOOmA/c 
m 2 T*ofc„ ^^c, ^(DB#0^aHfti$ffi«> 8. 4 
(im/min. 1r*0. 2 0 0 5 {/ a XDWfr&ftitz 
PS (10 0) Si 1 3 1 2 4#T#dFLR 

msn^c. S(Iitibfc«t^l3^(0|i&ffiftJj)cTtt. PS (1 

oo) s i sfti 3 K»*-tf§>nm.{tzti. sixtr^ 
*i/*)vm i 3 2Kttfgfl:a<fca^fc. *t:, ioie 

^ + ->^JH 1 3 2<7)SEI^{tB 1 3 75r^)55tL, ^ 
ffll:50 00 AcD^ft® 13 5 UfcJS'Jtf) S i 

1 3 4 t^EffiftS 1 3 7 £££*a&fc-tiv ^m#BB^ 
n8 0 0t, 0. 5mMtiaf&-rZ>Z.t\Z£V. 2~D<D 
S iS*<£, ^H{cftS«?^t>-ti-/i <> «EECVD^»;«to 
TS i 3 N 4 &teO&t>ti:fc2fecoS i lftl;0. 1 um 



V (22) 

y vm&m&®& (1 : 3 : 8) £fflHT#H«S ig 
#1 3 3£x-y^>y&fcfcL£. t-^t. 200$?O 
>CO»^-S:}#ot#?LWt$nfcS ilftl 3 3tt, 2 
#Tlfc££tlfc. S i 3 N 4 H 1 3 6 £&fefcLfc&lr«. 
S i 0 2 ±lZ 1 x/mO/P^-^^fofc^SS i Jf 1 3 2 

[0 2 15] (HM^J2 3) Dtg4 i n c ht5 0 0 5 
i/ PXOff^JfofcPS ( 1 0 0) S i g& 1 3 IJi 

iccvDfetcto, s ixeisr^Wjuii 3 2^0. 

Et&tfXSttji : S i H 2 C 1 2 1 0 0 0 S C CM 
H 2 2 3 0 l/m i n. 

as 1 0 8 ot: 

f£Jj : 8 0 T o r r 20 
mm : lmin. 

[0 2 16] C<DS*t;5 OXftHFlfeifctplZimTWi 
m\Lft.*Vr-otz. Z<Dmv>Mffi&mt. lOOmA/c 
m 2 Tfeofc„ ClcoB$<D#?LS[t^S(i. 8. 4/im/ 
min. T*<fc9> 5 0 0 5 2 D>©J9*£|#o£ PM 

(10 0) Si 1 3 1 *flt**?LKfl:'S-a:«:. 

^©RWtfirctt. pi (100) s i m& 1 3 1 cd^ 

tf£Hm.{tt<n. S i xtf^+£/v^H 1 3 2 Kfigtf: 

[0 2 17] ^IC. iOXtf^ + v-WHf 1 3 2(Dmm 30 
CJP^ 1 0 0 0 A<7>&{tB 13 7 ZBrfLVTz. 
SHtr5 0 0 0 k(T>f&{\M 1 3 5$r^L^"i©S i S 
^134iiiietfbI13 7i^«3t t 7 0 0t, 
0. 5B#WJra^-r«.^<h»r«tO. M#^@trft!i0#t) 
"t*fc. MECVDCi^TS i3N 4 *> ftS ») 2 
#©S ilMSSlTO. 1 wmtlSLT. #?LH* 
#1 3 3±:»^ft^l 3 6«*-$ J Ej£;tti'^>X-y^> 
yi-<fcoT&£Lfe. *UT. 7 y S8fiS?fi£&}§}£ (1 : 
3 : 8) £ffl^T£?LftS iIMl'^>miL 
tz. -f&t. 5 0 0 5 ? o HofcMKt^ 40 
tltzS i &mt. 7 tltz. S i 3N4B 1 3 6 

*|^*Lfcftfctt. S i 0 2 ±^m*SSS 111325: 

[0218] x. ftsnfcJMsas i momx-z^m 

X'J 77/ hU-^fflViTSI^t^^v 4inchO 
XA-CDSBrtlZiS^T. m«SSS i B»»*Wl*fi<!: 

[0 2 19] X. S©«^Sj»MHJ;2>m*Sas iH<7> 

1 x 1 0 3 /cm 2 JWT 50 



^¥05-021338 

$ nxn 3 £ t 7W4§g;* tltz. 

[0 2 2 0] X, ¥(SiSigl;^t. MOS c-t 
V >T4>&+ -v U 7 — <D y -i V *? -f K £ Mf£ L tz t 
£3* 2. 1 x l 0~ 3 s e c <hU-5it5Wfi£iSL/c. 
[0 2 2 1] (HIPI2 4) 1§3 inchT2 00 5 

zaxDmfrzm^tzPM (1 0 o) siiftni© 

SffiC-/P h>co-f ^^AlCioT, NSS ill 3 
2£1 $^D>cDJ?*.T0/£L)t. H+ftAfttt. 5X 

1 O 15 ( i o n s/cm 2 ) -Qh-otz. C(Oiffl;5 0 

ifcSg&tt. 1 OOmA/cmH^fc. ^»P#(0^?L 
»{fc&«te. 8. 4 tfm/m i ti." T*0. 2 0 0 S> 
P><DJP^£JfofcP5! (1 0 0) Sil*13 1ift 

a. 2 4ft-vg>nM<ti<nrz. z.<DmM{tf$.-&*. pm 

(10 0) Sil*l31 a$fttgfrHJ({i:3tU N5?S 
iI132 Ivtt&fb&t&J^fc. ^tc. ^oxtr**^ 
t)H13 2 O^ffiJC. 1 0 0 0 A<D/ft^-C7)KftB 1 3 
7 S®t 5 0 0 0 AOgfjtS 1 3 

5 £0fifcL.£:53iJtf> S il*134 <hjffi«2&{tll 1 3 7 £ 

7oot, 0. 5wmm&-r2>zt\zj: 
o. 2^os iS#£\ aefctto mscv 

D&lCi-pTS 13N4. *K»3^-t>1tfc2tS:cOS iS^ 
(10. 1 #mODj?^T&ffiL;t. ^^T, £?lfCS#± 
tf>g{tJRW*££Jt;tt-f 3- >x y ^ >{f\z J; o T^* L 
tz. *V>T. 7^«^BfS?J§^ (1 : 3 : 8) £JflV>T 
#?L»S i &W1 3 3<&X<y^>yR5Sbfc. -r-St. 

2 0 0 5 9 a tMKftsnfcs ig» 

it, 2^m*$tlt. S i 3 N 4 §l 3 6S|^*Lfe^ 

\z\t, s i ojit^tsas iii32 swraaffc* 

[0 2 2 2] (HSS0II2 5) fiS3 i n c h"C2 0 0 5. 

va><Dm%-*ft~irzPm (100) ¥^as immz 
5 o%o)HFmmq\zti^Tmm<tf$.&ffivrz. z<di% 

OWM&mt, 10 0mA/cm 2 T^fc. Z<D1%0> 
^KWt&mt, 8. 4/im/min. T^02 0 0$ 
9a><Dm* : £ft?fzPm (10 0) S i Iftifttt. 
2 4#T£-7l«{t:£ft£. 

[0 2 2 3] PS (10 0) £?LStS i g^4 1 JitCM 
BE (^l^ty-:Molecular Be 
am Ep i t axy) SiJlctO, S ixtf^+xi-^ 
14 2 5:0. 5 5?D>cDff^T/£ft ^IM^fr 

: 7 0 Ot 
S^J : 1X1 0" 9 To r r 
SXSj£S:0. 1 nm/sec 
[0 2 24] ZL<»X.\z'9*i/\)im4 2(Di&miZ 
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m&l 0 0 0 ACDK^L84 b&Mf&lstc. *<D'&. SB 
IZ5 0 0 0 A<D&<tm4 AZJ&l&LtzWKDS ig#43 

tftimsutm 4 5 t*m<a^-y:, &m%mn.$-z 8 o 
or. o. 5 mmuam-tz z. t iz <t o . 200s is# 

(1:3:8) £ffll^T£JLSCS iS&4 l$I->f> 
m^bfc. -T-St. 2 0 0 ^2a><Dmfr£&-3tz£ 

nmtzntzs i a* 4 ni, 2#Ti&£3n;fc. 

[0 2 2 5] S i Oj-klCftKUMS&S iS4 2 S^TT 
[0 2 2 6] (fgJ&60J2 6) fig3 i n c hT2 0 05 

0D>©JW**«fofcP'3[ (10 0) JtMsasigftt 

5 0 %<DH FJgtt$fc«V>TlB&{b£&MsLfc. HONf 
»«8£&gW:, 1 0 OmA/cm 2 Tfcofc. COKfO 
^aSfc^tftt, 8. 4#m/min. T»t)2O0* 
?p><Z>JP4M£ft?£Pfi (100) SiS^tftt, 

2.4»-c*a»tsnfc. ipa (10 0) #?iscs 1 

£#4 1 ±.\Z7?X^CVDm\Z<kt). S ilt^y 20 

t;n 4 2 $ 5 5 f P >©i?^l:slcfiS tt. JtK^fr 

#X : S i H 4 

femffiM?) : 1 0 0W 

fflgg : 8 0 0 "C 

BE^7 : 1 x 1 0" 2 To r r 

f$L&i8Lf£. : 2 . 5 n m/ sec 

[0 2 2 7] ^{c. ^WXtf^ + ->^;PB4 2©S®(3 
JP^l 0 0 0A<Z>&ftJl4 5£®j£L;t. ^Ogt 
K5 0 0 OAcDgtftJf 4 4£^/£Ljfcgijcos i*#4 3 30 
i^ESKLB 4 5 £ £fi*3r&fc>-tt\ £%£BB£'P'? 8 0 
0"C. 0. 5S$WHiam-?Z>Z.t\Z&t). 2O(0Sil# 
fcaHKHi 0 Sfctfifc. ^HT, 6MOKOHgI^ffl 
OT#?LfCS i*ft4 1 ^X^^KfrfcLfc. 

[0 2 2 8] %Hmi>rz£.oiZ'&-%<DS i *|i*SII©KOH 
6M. iS^lCM-T'&X-y^>y^gtt, #J«$M5£ 

Hfgst'jg^ns. -f-st. 2 o o $ i7 a yam** 

[0 2 2 9] Si 0 2 ±lr&4f^«£^,tt$Wr^¥^ 40 
S i mfiWtfLTZtz. 

[0 2 3 0] mmM2 7) itS5 i n c hT6 0 0 5 
^□>C0W^^f$ofcP® (10 0) iJMSHS ilftl; 
5 0%WHFr§ffi+(Ci5^TKS{t(«<&*gbfc. C1C0B$ 
<75flIsfcSffite. 1 0 0mA/cm 2 T^t. d(DR$co 
#7LH(fcj$tfl*. 8. 4(im/min. TJ&D6 0 0S 
£D>(7>Jf^£f#o;tPS (10 0) S 
7 O^T^JLKft^nfc. PS (1 0 0) #?L®S i a 
#4 I JilCAW 7X X/1>y^-^(3j;0. S i Xtf;* 
*yv;H4 2?: 1 5 i7 n ><D)?^HB£fi^ -frfc. 50 



RFMKt : 1 0 0MHz 
ii&Ei&«*J : 6 0 OW 
jag : 3 0 Ot: 

A r ii7,}£fs : 8 X 1 0~ 3 To r r 
fi£ftP#|ffl : 1 2 Oft 
^—/>y httSSA-fTX : -2 0 0V 
aftfiSiJA'-fTT. : +5 V 

[0 2 3 1] *C, ^OXbf^ + 5>-v;i/^4 2<D^®IC 
W*l 0 0 0 A(D&{fcB4 5£jgfiJcLfc. -E-co^, mm 
1:5000 A<0&<tm 4 4 £ LfcS'JcD SiS(^43 

^ mfc&frtt, &*£h&<pt-8-<o o "c, o . 5 mmm 

fc. jfcVVTC?r 7?83&8&8li£ ( 1 ":' 3 : 8) £JH<^T 

^?lks ia#4 i$x.y^>yi*iLfc. -r*t, 6 

0 0 5*O>CDJ**£ftofc#ftKfcSn£S i£^4 
lte. 7^T^£$nAc. 

[0232] si o 2 ±iz&»t£i&&&z^rrz>mi&ik 

Sig42 %&-rZ>mfrWf&fS.T!ZTz. 

[02 33] x. nznrzm&gks i mv>mfr£fe&® 

XVfy* h'J-5rffl^-CgS^ci:^5» 5inch9 
XA-«®rt(rt3^T, m^HS i Jf<DJ?#-4>g;*:fia£: 
S/M»coil«, m&<DKL±miZttLT8%MTlZft!z_*> 

[0 2 3 4] X. Si©«TS<ftilK<fc£ltM8ll.S if© 

te^^RS^fttt lxioVc m 2 «T 

znr^&ziitfmmznrz. 

[0 2 3 5] X. m&MiS i MOS c -t 

&?:ffiliT/I>©:*V U 7-07-f A^fill^bfci 
il?>. 2. 1 X 1 0~ 3 s e c tUD^VMfi^iKLifc. 

[0 2 3 6] mmM2 8) fi^3 i n c hT2 0 0 5 
^□>«)Jf£#.£#-D*:PS! (10 0) ^«SSS i SttK 
5 0%<OHF^S£fpf'i5^T^S{t^£ff-3fe. C1<7)B$ 
<D«fi£SgftfJ, I0 0mA/cm 2 Tfiofc. ClcoB#CO 
#?LHftjSKti. 8. 4/im/m i n. T?fe>9 2 0 0 5 
2a><Dmfr*ft?fzP®. (10 0) S i S#^*tt, 
2 4^T#aH(t$nfc. PS (10 0) #?LRS il 
^4 lJi^^fflB)tfi^(C<tO. S iIt^*ytiH4 

2£5 5?D><pm*{;:j«fi£-ti-;t. »«ft^#tJ> «T 
f$.&mm : 9 0 0"C 

f&^mn. •. h 2 

f&mm : 1 0 # 

[0 2 3 7] Jfcfc. Cdlt:^+yt;H4 2<D^SSK 
Jf^-1 0 0 OA<0^{tS4 5ZMf$.Ltz. ^(D'ik. SBS 
C50O0 AO^tH 4 4 £JE2fi£ L/cSiJtD S ilff4 3 
7 0 0^ 0. 5B$Ra)jnii-r^Ci:^J: 
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0. 2OC0S iS^^^HClftSO^ii-^. 7 

vm&mmmm u : 3 : 8) shu-t^aks is* 

J?#-£J#o;fc£?L«ft£ft/iS i*&4 ltt, 2#T?|$ 
[0 2 3 8] Si 0 2 .tCl|Mftas i B£*rrsStt# 

[0 2 3 9] (|gJ60iJ2 9) H&3 i nc hT2 0 0 5 
VU><DmZh*ft-otz?M (10 0) iJMSHS iS#£ 
5 0%©HF^jK*H*^T^ffi{tJ«*ffofc. C©B$ 10 

1 0 0mA/cm 2 T$-?fc. ^(DP^O) 
^•?LKfl:ji^«. 8. Aum/m i n. 7*0 2-0 0-5 
^n><Dff*-$:}#o/cP5! (100) S ifi^Mtt. 

2 4^7?^7LK<k5nfc. pi (ioo) #&sts i a 

#4 l±K&ffiCVDi£(CJ;D. S iXtf^+S^WI 

42$o. u^d >oj?*-ic:^ft^-frfc. tm&tt 

V-XiJX : S i H 4 
+ ^ : H 2 

iSS : 8 5 CC 20 
ffi^j : 1 X 1 0" 2 To r r 
PKSiiK:3. 3 nm/sec 

[0 2 4 0] ^t;. C(DXt?^=1rv'^>'^4 2CDgffl{' 
)9^1 0 0 0AO&{t84 5-«ftj£Ufc. ^-C0&. ^ffi 
IZ5 0 0 0AC9g?<tB4 4^^b^ l J<^S il«c4 3 
7 0 0"G, 0. 5»#WJ!)n^-r-5^i:Jl<t 

^«^BfS?^ffi (1:3:8) ^ffl^T^dflKS i Sfr 
4 1 £x*;/^>y|$£U;t. TSi, 20 0 = i?D>© 
ff*^t>ofc#7LR<t^nfcS iS«:4 1IJ, 2#T|Sfc 30 

[0 2 4 1] Si 0 2 ±C¥t&& S i M 4 2 £*Tf £g 
ffcrt^fifcT^Zi., V-X^Ztl/T. SiH 2 Cl 2 £rfc 

£*LM«<fcK#Wttli»x.y^>y&tett. 

[0 2 4 2] (^J6#]3 0) W&3 i n c hT2 0 05 
{7Uy<DW.^^^Tz?m (1 0 0) SiX#141± 
VDffiKJ;*). S iXt^ + ->tJHl4 2$U 
^D><DJ9^Tl£ft3itfc. WT^ttJO 40 

RJo^/^Sfel: : S i H 2 C 1 2 1 0 0 0 SCCM 
H 2 2 3 0 1 /m i n. 
JSS : 1 0 8 Ot 
lE^l : 8 OT o r r 
S$fW :2min. 

[0 2 4 3] CKDSftS: 5 OSSOHFJgi&tpKiSHTl* 
HftJifcfcffofc. ^C0B$cr>C8SS««> lOOmA/c 
m 2 T£o7t„ X. CWB#(7)^ILK<taiffi«. 8. 4m 
m/m i n. 2 0 0 5 9 u ><Dm?f-$:ft-2fcP§l 50 



(ioo s im#±#&g' : fin<tt£i£rz. zammo: 

Pm ( 1 0 0) Si S# 14 1 CD^*t^.JLe<t 

$n. S i xtf*+j/*jHB l 4 2 fctigfb&tft^o 

fc. ^K. ZKDXbf^ + ^V )PH 1 4 2<OSffi(', ^ffi 
(15 0 0 0 A©$ftS 1 4 5 L£53iJ« Sil^l 

4 4£S*a&fcHt\ ^igt"?8 0 0t, 0. 58$ 
(fflJto^TseitlCctO. 2t3<Z)S i &@KI,59 
£t>Vtz. :7>yfiM3£ig& (1 : 3 : 8) & 

2 0 057P>O/P^fcofe#?l^t$nfcS iS# 

2 »T|^*$ tlfc. 
[0 2 4 4] S i 0 2 ±{3 1 (imCI*S|f ^feiei , 

s i m 1 4 2 zm-rzmmwi&TZtz. ^mm^m®. 
mz&z>mmmm<Di&%;. s i m\z\mtzt3.i&£kx.mt 

xmmztirz. 

[0 2 4 5] (M3i) ilg3 inchT2 00 5 
^DXDff^SrJfoytPS (10 0) S ig&l 4 1± 
tXCVDSiaO, S i 5-1/ \ )Vm 1 4 2£0. 

5 5^D>CDff*T/Sfi£li£. Itfg&fNi. WTC0t 

JgJ6#X$feft : S i H 2 C l 2 1 0 0 0SCCM 
H 2 2 30 1/min. 
tSK : 1 080^ 
S.fl : 8 0 To r r 
B#f?H : lm in. 
[0 2 4 6] £<DS#:»;:5 0 %<AHFfg^K*><ATK& 

mt^y&vrzo zL<»m<r>mM®&\3.. iooraA/c 

m 2 T*o/c. C<D&$<D#flJC{Lj§3?f±> 8. 4wm/ 
min. T&D 2 0 0 S7a><aff#-£ft-p/cP3! (1 
0 0) SiMHl 2 4 #Tf^?LKft:Stt 

fc. ClcDl^Sft^Ttt. PS (10 0) Si gffc 141 
«Z)*-A^?LH[k$ns i Xfcf^ + ^-WHl 1 4 2 Cteg 

[0 2 4 7] COXfcf^ + S'-WHH 1 4 2©tl 

1 0 0 0 K<nmtm 1 4 6 
SHt 5 0 0 0 A<Dg?{t! 14 5 &J&ftbfc&iJ«!> S i S 
#££*f£i£. 7 0 Or. 0. 5f&mj&&rr2>Z.hiZ£ 
0. 2^><£S igffc£. %@fiEa»3^t>-ti-fc. 
7-vS8^^« (1:3:8) £J8lAT#a«S i£ 
«:$;X>y^>^56Lfc. -T^i. 200S?n>OI 
^^t)ofe#7LH{t^n^S i &mt. 2ft-VW&*tl 
Tz. 

[0 2 4 8] S i 0 2 ±K1JM£&S i S^^f^S^ 

&mmm-znT^%z\ti)m*&zntz. 

[0 24 9] (H1SM3 2) tt$3 inchT2 00$ 

vaxDmzhZft-DtzPm (ioo) s i mwi 410 

SffiC^n h>©-f ^->ttAt'J:-?T. NSS iil4 



( 



(25) 
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10 15 (ions/cm 2 ) T&ofc. £<DSs&t:: 5 0 

SSSKti, 10 0mA/cm 2 Tfiofc. d<DB#<Z>£H 
KftiSgW:. 8. 4(£m/min. T?*0, 2005^ 
D>OJ¥*£8o;tPS (1 0 0) Sig#±#tt. 2 
4#T£-7LK/t3n£. CO^gft^Ttt, PS (10 
0) S iSftH lOfrfrgHVHtZtlNMS iI14 

4 2©gffit:JP#. 10 0 O A<DffltM 14 6 ZMfiLL 10 
fc. ^£>&. ^{S(C5OOOA<D^{tHl4 5S:0fi)tL 

fcJJ'JOS i gfrtiitriBggflJl 1 4 6 7 0 

0*C> 0. 5B#rai§^f -5Cl<!:tCJ:0, 2t3<Z>Sig& 

(1:3: 8) £fflwr£-?L«S 1 £#&Xy?->?|fe 
"t^i:, 2 0 0$i7D>©^5rt)ofc^aR 

[0 2 5 0] si ojjtKJMaas i mz&fzmfttf : 

[0 2 5 1] X, ft btlfc^IS i JgOJfC^fcjfeSffl 20 
X'jyy^ h'J— *fflUTil^«h::5. 3 inch"? 

[0 2 5 2] X. Sii«?^?S^tJ;^mi^SS i 1© 
JRggJgWifeyiL fe^RSSSttl x l 0 3 /cm 2 IT 

[0 2 5 3] X. MISSUS i il:^, MOS c - t 30 
i££ffl UT^fSc*-*- U 7- <£> y -i 7 * -f A £ S35£ t fc t 
2. 2 X 1 0~ 3 s e c tt^i^t^^^Lfc. 

[0 2 5 4] (&K0t3 3) ffl&3 i nchT2 0 05 
7D>©fiU^£&o;tPfg (10 0) l^HS iSftC 

5 0%©HFjg^{C^^TKSftfi)c£)!6Lfc. c:OB# 
OfllSSSStt. 10 0mA/cm 2 T^fc. d<DB$<D 
^•JLKft^att, 8. 4/im/min. Ta5»5 2 0 05 

fDxoiM^otPS (ioo) s igft±mt. 

[0 2 5 5] PS (10 0) #H«S i g#5 1 JilCM 40 
BEftC<k.D. Sillf^*yt;H5 2J0. 55? 

MA : 7 00"C 

f£)l : 1X1 0" 9 To r r 

fi£ft&& : 0. 1 nm/s e c 

[0 2 5 6] ^tl. d©xe^ + i>^JUH5 2C0^Sli 
X¥mm$:mLtz.&Mft$iJJ 7 7. (fused qua 
r t z glass) Sffc£fi*a*fc>-e\ g^Hf^ 
-e8 0 0t:, 0. 5B$(WJfflgrf SC£KJ;9, 2z>om 50 



^@l;gAO^t)ti-fc. «BECVDftlC<t-DTS i 
3 N 4 £0. 1 MmCDJS^TBfiO*t>1t^:2t$f6DS#:$r^ 
ffiLfc. &V*T. £TLft«<*:5 1 ±<Dg<t^5 4 <Z>*£ 
Eftv&<*>X-y^>yt::«fcoTf&5&U7t„ 
8?&&t^jg$ (1:3:8) £ffll^T£?LRS iS#5 

1 *l7f >^Ufe. t^i. 2 0 05i'O><J)|| 
&£b-3fr&llVHt2ntcS iS#5 lit. 2#T|&£ 
£tt£. S i 3 N 4 I5 4^SLtgl:tt > 

(fused quartz glass) Sft5 3±t 
0. 5/im©^£|#oit^fe^S i®5 2$#-r-5S 

( 0 2 5 7] ^i§tt^?S^{;<t-5»f(5^0^, S 

[0 2 5 8] (m&M3 4) W.%3 i nc hT2 0 0 = 
£D>(DJfi*£ftofcP3» (10 0) ^feSS iSfrl; 
5 0%©HF^Jg*fct>V>Tl^gft^S:Jgbfc. ^<DR$ 
<0€SitSSH. 10 0mA/cm 2 Tfeot. Z\(Dl&<D 
&JLW<£i&&l** 8. 4 xim/m i n. 2 0 0 5 

£q><WfS^£8-pfcP3i (10 0) S 

2 4#T#H«<t£tt£. 

[0 2 5 9] PI (10 0) #?LMS i S#5 1 _hlC^" 

vXvcvdjskj;?). s iitf^'>t;H5 2 £5 

^ : S i H 4 

ifi&J^&ft/j : 1 0 0 W 

fig : 8 0 Ot: 

JEE^j : 1 x 1 0 -2 To r r 

J&ftiStt : 2 . 5 n m/ sec 

[0 2 6 0] %.\Z y CcDXtT^ + i^JUlS 2CD^®IC 
)t^0t®£SSLfc5 0 0"CifijZUc$fc{t^<Dfe^>^5XS 
#53£fija£:bti\ g^ffl^-C4 5 0 , C, 0. 5 
mm)JQ%k-rz>z:t\ZJ:t), 2^G9g#:£, ^SlrftSO^ 
fcttfc. MlECVDfe{I<t-DTS i 3 N 4 £0. 1 umCD 
JP*K&!i9&fc#fc2 0tf>a#K$gLfc. x^-v^n 

#?LM<tS i |»Jl^>»iLt. "T^xt. 2 0 
0 5£a><OH*£ ; boAc#ftK{t£n;tS i Sfrli. 
2#T|$£3nfc. S i 3 N4JH*»*Ufc»Ctt. (g^ 
<tM7XS»5 3_hlr 5 /imffl9*£ltofc¥^S 
ii5 2*W(?tfc. 

[0 2 6 1] (HfiS#j 3 5) 3 i nchT2 0 05 
/;a><D®^$:^ofcP® (10 0) ^*S^S i mmz 
5 0%<DHF®m*\ZtH,\Tmm<tf$.$:MLtz. Z<Dm 
<DtB.tfL&m$. 10 0mA/cm 2 TSo/:. C<DB$<D 
#?LRft^g«, 8. 4(lm/min. t*0 2 0 05 
?n>©/P^£J# ^tPI (10 0) S i«^^fi. 
2 4»T#JLRft^nt. 



( (26) 

[0 2 6 2] P3> (1 0 0) ^iURS i S&5 1-hlCM 
-fTT. X/Vy^-ffiCiO, S i Xtf? + $/-Wl'JI£ 

RF»: 1 0 0 MHz 
mm&LW.Jl : 6 0 OW 

jait : 3 o ox: 

A r#XJEE7j : 8 X 1 0~ 3 To r r 
J*ftii& : 1 2 0# 

^-y7hi!S/H7X:-2 00V 10 
SftfiSSt/'H'TX : +5 V 

[0 2 6 3 ] t.\Z> Z.(D3H£?*>'V)l'm 5 2V>mfilZ 
3t^WJg**6tfc5 0 O'Cififfltltfcft^^^^^XS 

#5 3^afea&t>-a-, %.mnw%*-z4. 5 ot; 0. 5 

-ttfc. MffiCVDfefc<toTS i 3 N 4 £0. Um©f 

Ilft±0g(tK©*?fgJStt-f * >X «y ^ > ^Jd<fc o 
TlSfcfeLfc. f«)»7y»^ (1:3:8) £ 
JHV*T#?LKS ig#5 l*X«y^>m*Lfc. 20 
2 0 05^n>OJ?*^fcofc^7LKft$nfcS i 

[0 2 6 4] {i^ntms 

XIC/V* KU-2rffl^TIH^fctCl^» 3inch^ 
X/\-«®|*i{;i5liT*^S i JiOff^cDfeMStS 30 

[0 2 6 5] x. MmnTmdkmz&zmigiks ii® 
t. mos c- tmzm^T'p&irAriij-o^-iy 

9-i 2**MfeLftiiZ\?>* 2. 0 X 1 0 _3 s e c t^o 
SS^ffi^^Lfc. 40 
[0 2 6 6] (HJ60IJ3 6) jtS3 i n c hT2 0 OS 

?n><Dm**ft-DtzPm (ioo) ijiis&s immz 

5 0%0)HFmmWZ&l*Tffim<tF$.$:Mbtz. C<DB# 
<0«8fc?£gH:. 10 0mA/cm 2 T*oit. Z.CM<Ji 
£?Utfl:J£SEtt. 8. 4)im/min. T&9 2 0 05 

zmxDmfrZft-irzpm (i oo> s is^^n. 

[0 2 6 7] PS (10 0) #H-SS iS#5 1 ±»d& 
ffiBKSte^«tO. S i xe**->Y;Ha£ 1 0 52D> 



\ *H?3¥05-02l338 

&&: Sn 
fi^fifig : 900t 
f£fi$?HSa : H 2 
J&ftBf m : 2 0 # 

[0 2 6 8] CCDXtr^ + ^V^BS 2(7)^®^ 

7fc^Wg£j5SL;t8 0 O-CjfiiZUC^ft^O^^^^X^ 
& 5 3 g^H^T7 5 0t:, 0. 5 

t)$n^i. MJEC VDStcfcoTS i 3 N 4 £0. Um 

oT&3cLfc. 5fclr»lf7y«KBt»»«[ (1:3:8) 

2 0 05^P>»^S:fc-pfc^?L^t$n^:S i 
Xft5 Hi, 2»Tf|^Snfc. Si 3 N 4 l5 4 
LfeftlCf*. ^7XS#5 3 ±iC 1 0 umV>mfr&ft-> 

S i^ 4 m<DRt>V\Z. Ttfxi/>'7, y / 7X ^^ SL ^ 

[0 2 6 9] Oyg0iJ3 7) itg3 i n c hT2 0 0 5 
^D>©Jf!*.£j^£P3! (10 0) VttftS 

5 oxaHFmmwz&^Tmmitf&zmLtz. z.(Dm 

<?>MM&ffli£, 1 0 OmA/cm 2 t*^t. CLCDJtfcD 
#?LStft:i£g&, 8.4a m/m i n . T& 0 2 0 05 
?Q>ffl»WHfofcPS (10 0) S iS<££{£«. 
2 4#T#?LK{t£nfc. 

[0 2 7 0] PS (10 0) ^dFLKS i S#5 1 Jtt'M 
JECVD&KicO, Silt3'+ytJH52^1. 0 

V-X^X : S i H 4 8 0 0 S C C M 

*t'Jt-^:H 2 1501/min. 

Sfi : 8 5 Ot; 

Sc.fi : 1 X 1 0~ 2 To r r 

J&SiSg : 3 . 3 n m/ sec 

[0271] ^tc. ^<Dxe^+->vJi'^5 2<omwiz 
f^ffl^tsoot, 0. 5 m m do ^-r?>ct 

[0 2 7 2] MEEC VDftlCioTS i 3 N 4 ^0. l « 

fc. -toft, ^7LKS^±OgftI$lO^*S^tti'^-> 
X>y^>i/tctoTf^iLfCo ^V^T"7 >yffi^i1pm}g« 
£fflV>T#?lftS i«^5 l^X-y^>y^£LAc. I" 
St. 2 0 0 S^D^/P^fc^/i^TlKffc^ttXiS 
iS^tt, 2#Tl$*£nfc. S i 3 N 4 IS^|^*L^ft 
5^77>S(^5 3±H 1 . 0 MmCDBf^*f#o 



(27) *$B3¥05-O21338 



iJxt. LT, S 1H 2 C l 2&«-&t*£JHI£tcl*< fiJtfiiB. 

[0 2 7 3] (%mM3 8) fig4 i n c hT3 0 0 5 
i7D>O0^-^J#ofcPS (100) Silftl51± 

: S i H 2 C 1 2 1000SCCM 
H 2 2 3 0 1/min. 10 
: 1 0 8 Or 

JEETj : 8 0 To r r - - 

BffW : 2 m i n . 

[0 2 7 4] ^<DS{*:»' 5 0 %<DHF}gjft3>tc:fevVTfe 
Sft^**6bfc. ^©B#co«gfeSft«v 1 0 OmA/c 
m 2 T-£ofc. X. d©l$0>£?lKfc&«tt, 8. 4m 
ra/m i n. 3 0 0 5 P D>cDJp*£&ofcP 

S (10 0) Sifi«:l5 1 -±mt> 3 6^T^7LHft 
l&i£Lfc<);5fc£<DmS{tjrm, P® (1 0 

o) s ig#i 5 i o**t#dfLKftsn, s ixtr^+ 20 

5"WWBi 5 2{c(i^t7i^j;^ofc ( , ^li. roxt^ 

*XV)H 1 5 2«Sffi(C^9fe**6Lfc^g$5^ 
y X&ft 1 5 4 ^3{t#H^ t? 8 0 0 

"C, 0. 5 ^AOftTS 2^xDS&£8>@ 
KBAO^fc-trfc. MlECVDgl:J:otS i 3 N 4 £0. 
1 MmCOff^T-ifttt^irT. IA 0 $>£>i±fz 2 OOKt?' 
Sglfc. ^JimS^l 5 3±<D^ftgll 5 5 

T7v5Sg?g^^ (1 : 3 : 8) ^Jfl^T^dFLKS i 

o^dFLMft^nZiS i g#l 5 3(1 4#T 
BfcfcSnfc. S i 3 N 4 S 15 5 €:|»3cL&»Ct*. 53= 
1 5 4 hlZ 1 m mnrnfrZWi tzmi&gk S i 

a 1 5 2&n-rz>mmwtiL~?%fc. 8M.WFmmiuz 

HSZtltz. 

[0 2 7 5] (Hffi«3 9) IS3inchT2 0 0S 

# p xDm&£ft-?£. wm ( i o o) s i 1 5 1 ± 

«-CVD^H«t0, S i xti' + ytJUl 5 2£0. 40 
5 5i7n>coff*KB£ft£-e-jt. Kfett^frU, WT©t 

HJStfXSlii; : S i H 2 C 1 2 100 0SCCM 
H 2 2 3 0 1/min. 
©ffi : 1 0 8 Ot: 
J£?l : 8 0 To r r 
mm : lmin. 

[0 2 7 6] ZOmmzS 0%<DHFffi?&ty\Z&^T® 
tfftA&ttLrfc. Z\<Dm<DmM<&m.\t, 10 0mA/c 
m 2 T^oL Z\(Dm<D£Kn<tmmt. 8. 4jum/ 50 



m i n. 2 0 0 S £ D X^S^ifofcPS (1 

0 0) S i gflU 5 1 2 4#T*£HS?ffc;*n 
tz. ^coHrgftfiitTli. PS (10 0) SilftoM' 

[0 2 7 7] u<OlK?+yt;Hl 5 2<7>^|B 

fcft^PS£Mb£:J§fi!l!5^#7Xfi# 1 5 4 

smzmntircz o ox:, o. 5 sf rasn^-rs c 

VD^tI«toTS i 3 N 4 £0. 1 umCDm^m^^c 
T, 659&btt/i2&<Dgft£&B!Lfc. -eogt. 
R£#-l-5-3±0>gffcK-l 5 5<D^gJStt'f^->X<y - 

(1 : 3 : 8) £fflV>T^?lSS i S^^X«y^>^ 

2 0 0$^n>CD«#-£t)ojt^JLR 
ffcStlfcS i£^l 5 3tt, 2»TMSnfc. Sl 3 
■■N 4 H1 5 5&|$£L£:&iCtt> ^/7XSftl 5 4±1C 
0. 5MmOHt*$J$?fc#HA$:lBl.5 2$&?~* 

s i m\z\*miztm&m&\tm\tstiT*i*>'r. & 
urn &mm& ^nx^^ct^mm^nrz. 

[0 2 7 8] (I»4 0) fig4inchT30 0 5 

trnxDmfr&m-irzpm (i o o) si g&i 5 1 © 

mWlz7ah><D-i*>mM-£.r>T> NSS ill 5 
25lSi7 0>©S^TMUc. H + ftAfttt> 5X 

1 0 15 (ion s/cm 2 ) Xfo-otz. Z.<D&&tZ5 0 

10 0mA/cm 2 T^t. C1C0B#W^7L 
KftiSgtt. 8. 4/im/min. T#9. 3 005^ 
D><aJ¥*£&-ofcPS! (1 0 0) Silfrl5 1ifl: 

a. 3 7 ftT'^umtzntz* z\<Dmm<ti$.-?it. pm 

(10 0) S iS^coMtMRfcSn. NlSill 
5 2lZiZgitWifr-ofz. ^©NSS i@152 

ommzyt^mmzi&Lrzmm&itkXyx&fci 5 45 
fttas>t5-tt. ^*^fflM^T-8 0 ot, 0. 5»#w»nsa 
-r-5ii tn<to, 2-D<F>mwz. qm\z%&*) &t>-&tz. 

[0 2 7 9] &EEC VDffilCt-DTS i 3 N 4 $:0. ltf 

fc. *^T\ ^?LKS#: 1 5 3 JiCOgftJM 1 5 5 4)*£ 
K)Sit'f*>x-v^->v'lC<):oT^*bfc. *V^T7-y 
fiHKft^?§**fflV^T#?L«S i gfr£X>v^>^l&:£ 
Lfe„ T-5<t. 3 0 0 = VaXDmfr&'b-Dfz&limt 
$tlfcS ilftl5 lti> 4^Tf^*$nfc« S i 3 N 4 
I15 5*|»iLfc»Ctt, ^771*15 411:1. 
0 tim<DmfrZft-?rz&1&gt,S i )g 1 5 2 £Wr3&& 

[0 2 8 0] X. f^nfcljifclhflS i sog^^iss 

XA-<DffirtiIfc^T¥*fei I S i acOiP^WSAfiStg 



i i 

(28) 

L 

[0281] m.i&m : ¥-m®i&iz£zmi££hs i@© 

¥ffi&fS?<Z>*SS^ fe##R&£«tt IXIOVc m 2 HT 

rztj.i&&x.mmAisnT& s &&&&&&&&& 

^. MOS c- tmzm^T'P&S-vVT-nyj? 
?-iM£Mfelsfz£Z.Z> 2. 2X l 0 -3 s e c t^v 

[0 2 8 2] *5gffltc«tn«. 10 

s o i xvm&zmm vm> fsmttmio 

[0 2 8 3] 1) SS3 i n c hT2 0 0 5 

?D ftofePS! (10 0)^eiS iS*l: 

5 o%e>HF®mmz.&^TmM{t&L&Mvrz. z\om 

<DnM®mt, 10 0mA/cm 2 TJb-Dfe. C<Z)B$£> 20 
^■TLKft^tt. 8. 4um/min. T?*0 2 0 05 

9uy<nmj±z¥f-3tz.pm (100) s ig&£fttj. 

2 4^T#7LKft$tlfc. 

[0 2 8 4] PS (100) ^TLRS i 1 _hl3M 

BE^fc«tO. S i Xtf^vvJWie 2£0. 5 52 

: 7 0 0*C 
E^J : 1 X 1 0" 9 To r r 

fi£6i£g : 0. 1 nm/s e c 30 
[0 2 8 5] ^tC. dCDXlf^ + ^v;l/®6 2<OSffilC 

ti-. g^ra^Tso or. o. 5 mmmm-rz z t 

>ySS«*bfc. f 20 05i7a>fflHM ! bofc 
#?LSC{t£nfcS il»6l fi. 2 ti-?f&£2tltc. 5 
^7X1*6 3 _tK0. 5 nm<Dmfr£ftr)fzmi&& 
S i S6 26trs|*WCSfc. jtiim^SflS:^ 
K«t5Wf®li^O|S^ S i ||£ti8rfcttf&Aftffitt* 40 

[0 2 8 6] C^*g0>J 4 2) fig 3 i n c hT2 0 0 5 

i-a>©)i^ofcPS! (ioo) ms iSftll 

5 0%(DHF$$*»;:M>Tlllg{M£iSL/t. CCDPJ 
©mSit^SH. 10 0mA/cm 2 T^fc. C<OP$C0 
#?Lft{t>fKti. 8. 4(im/min. T&D2005 
?o>©f^-3tPS! (10 0) S i l^^frll 
2 4#T?#?l«{t£nfc. PI (10 0) ^HFLUS i g 
*6 l±tC^7XvCVDfttrj;0. S il^ + H 50 



^¥05-021338 

»X : S i H 4 

femmmji : i o ow 

US. : 8 0 0 *C 

JBE/J : 1 x l 0~ 2 To r r 

J&fij£y£:2. 5nm/sec 

[0 2 8 7] %.\Z. d«Xtf^+v r ;^6 2C9SSK 
3fc*W0£i6Ufc5 0 0t:ififflK&{t£©&£#^Xg 

ft^i^w. f $§8^4 5 ot. o. 5mm 

Jt. 3fcV>-CKOH. 6M^$-fflHT#?LHftS i g# 
6 lS-X-y^>y^L7t. -r-St. 2 0 05^n><7) 
Ji*£fco;t#?L«{t;*nfcS i m&6 1 tt, 2^-C|^ 

[0 2 8 8] (HJ5g^l4 3) SS3 i nc hT2 005 

fjuy<D%^m^vm. (ioo) um&hs immz 
5 o%<DHFmwm>iz*s^TfgiM{tf$.&ffi.vrc. zwrn 

V>mtf&&m*. lOOmA/cm^JbtiL IL<DB#<7> 
^TlfCfciigtt. 8 . 4 m m/m i n . T'& 0 2 0 0 5 

i/uxnm&zm-otzpm (ioo s is^wi. 

2 4^T#7LM1t^nfe. 

[0 2 8 9] PI (10 0) ^JlffS iS#6 1 ±t:A 
-f TXT-n-y^— ftl'cfcD. S i xfcr^i/-v;Hi6 2 

£1. 0 5^n>coW^|-»i)cft$-ti-fc„ JftSi^mi. ^ 

: 1 0 0MHz 
i^Km*J : 6 0 OW 
iSS : 3 0 0 "C 

A r #XJEE?j : 8 X 1 0" 3 To r r 
tfilS : 1 2 0 5> 
f-y-y bm.ffiJUTX : - 2 0 0 V 
S^jSifeA'-YTX : +5 V 
[0 2 9 0] ZKDXtr^ + ->^Jl/e6 2<Dmwiz 

(};6 3$ltoM. M#B^T4 5 0t:, 0. 5 

Efffltiam-rzzuzj:*)* 2ZHDmftzmmz9jiK)£t> 

[0 2 9 1] ffifeLtc£?lzmif;<DS i ^i*g^,»7M 
NaOHi§il;tt>ni7f>^Mlt *<J«^15 
fn>iiJggn?£>;5>#. ^JLKS<DX-y^>^a[«^- 

5tlL fiaM7XS*6 3±l;i. Owm«ff*.$r 
]#^^¥*S^S i B6 2 £WT&Sft7W£>£T£Zi. 

[0 2 9 2] X. ft et-Utmifc^S i ®<7)ff***gS 
XU7V/ h'J-^ffl^TIH^ittC^. 3inchO 



[0 2 9 3] x. &mm.^m^mz^mm^s i m<n 
y-mmmoi&zk, &&xm®mti x 1 o 3 /cm 2 KT 

MOS c - t Mffl^T'M+t U7-©7^ 7 
AZfflfel'tctZ.Z. 2. ixi0" 3 sectl^ 

[0 2 9 4] mi&M4 4) JS&3 i n c hT2 0 0^ 
^□>(Z)iP^^J$o^PS! (1 0 0) MIS i&mz 

omm^&it. 10 0mA/cm 2 Tfe-3fc. il<DB$<0 
&H&<tmmt* 8. 4jim/min, T«D2005 
^n>tf>/?^£8o;fcPM (10 0) S igft:£&a, 
2 4^T#?LK^^nfc. 

[0 2 9 5] PS (10 0) ^JIHS im&6 I ±.\Z®. 
Wf$.&mz£K>. S iXtf;y*^;HI6 2*1 0 5:7 

oxDmfriztfLmz&tc. tfi&&m*. 'UTF©£#9T 20 

<fe<E>„ 

: S n 

: 9 0 0 1 
fiJcft#fflM : H 2 

fS.rn.mm •. 2 o# 

[0 2 9 6] Z.<J)X.\±5>*is\)im§ 2(0gffilC 

3t¥W»€r!6l/fc8 0 OrjjfifflK&fb&O&^tf^Xfi 

#6 3 £fi*a;fcfc>i*\ §$^ia'fe7 5 Ot. 0. 5 

tmm&-rz>z\uz<k.K>. 200*^. ^hkbaos- 

«:6l^J'>f>^Uc. 2 0 05i'O> 

<Dff^£fcofc£?lSt{t£nfcS i S&6 Hi. 2#T 
fl7XS^6 3 JbH 1 Ou-moym^W-o 

[0 2 9 7] (H^4 5) itS 3 i n c h7?2 0 0 5 
^P>WH*^tPI (10 0) &1&£kS i g&C: 
5 0 %©HF^*t'*5HT|^|gft^*JSgLfc„ ^OB# 
tOttfiitgffiti. lOOmA/cm^L ClcDB$cO 
#7LRftiIKa. 8. 4/im/min. T*02 0 05 
?a><Dm*%ftifcPM (1 0 0) S i S^i^tt, 40 
2 4#-?#JLRfl:3nfc. 

[0 2 9 8] PS (1 0 0) £JLKS iS*6 ' 1 ±CH 
JECVDi£C:j;9 > S i XtT^ + i/^Jl,H5 2*1. 0 

V-X^X : S i H 4 8 0 0 S C CM 
+ t'Jt-^X:H 2 1501/min. 

ma : 8 5 or 

B1l : 1 X 1 0" 2 To r r 

flt&Mfg. : 3 . 3 n m/ sec 50 



( 

&f?l ¥05-02 1338 
(0.2 9 9] *C. d<OXtr^*£>V^S6 2<DiSM\Z 
it, Si#I^tT8 0 0t> 0. 5B#ra]!ja^-r-5^t 

>y&fc£L>t. -t&t. 2 0 O 5 £ D ><Z>H^£ t>o7t 
£7LH{t2*lfcS il{ji6 lWu 2#T*fi££$n/c. 5 
$^l#:6 3±l;i. 0MmOJp^.*f# o fci|l*g|| 
S i M 6 2 £#T3S#/Wg/«T'*;t. V-X^tL 
T, S i H 2 C 1 2 ^^^^K\t. flcfiSS*^C+ 

[0 3 0 0] (»4 6) fia4inchT3 0 05 
#D><7)J¥#.£ifofcPS (1 0 O) S iS*l 6 l_k 
£CVD&(;:<fcQ. Siimyt;Hl62^U 

gJStfXSW : S t H 2 C I 2 1 0 0 0 SCCM 
H 2 2 3 0 1 /m in. 
MS : 1 0 8 013 
f£t) : 8 0To r r 
mm : 2 m i n . 
[0 3 0 1] Z\<omfc$:5 0%<DHFmfe<$\Z&^TWi 

mtfozn-otz. z\<7)m<Dmva%&.iz. 1 oomA/c 

m 2 T$>ofc„ X. ^OB$W^K<tffiffi{J t 8. 4/x 
m/m i n 0 3 O O 5 9 a o P S 

(10 0) Silfrl 6lMll 3 7^T#7LKft^ 
tlfc. ilCDPilift^TH, PS (10 0) S i g#l 6 
ICWtfgrTimtZft. S i Xtf^ + x-WHI 1 6 21: 
a&ftj&t&j^ofc. X.lz. ^xtf^+S/vJHfco^D 
^^5ff^*)5fiL,^^BtH^^XSit: 1 6 4 £m*a& 
*>t!\ SE*»IB^W»t?8 0 CC. 0. 5B#fUMin&-r£;i 
tKJcD. 2o<DS{fc*. ttBCtt 9 
7-7«38i?g{M>& (1:3:8) *ffl^T^?LHS i» 
<fl6 35:l7f>^£lt„ t^t, 3 005^D 

>«i9^-*=b-pit#a»(t$nts ig&i 6 3{i. 4 

ftT'&ZZtltz. 5^7Xlftl 6 4±C1 iim<DW 

t- 

i\ — o 

[0 3 0 2] X. &£nfcJ&tt&S i iWf 
X'J^V/ h'J-^ffl^TIS^fci^^, 4inchv 

[0 3 0 3] X. Sjaffi^gl»ft{Cct^m*SSS i®co 

fe^^R5SSE«l x 1 0 3 /cm 2 KT 



[0 3 0 4] 7) H&3 i n c hT2 0 0 = 

i7D>c0i?^-^j#ofcPffl (10 0) S iSfrl 6 1± 
£CVDi£K<fc9. SilW+yt;Hl6 2?0. 

Rjfr#XSitfi : S i H 2 C I 2 1 0 0 0SCCM 
H 2 2 3 0 1 /m in. 

: 1 0 8 or 10 
iS.fi : 8 0 T o r r 
BfH : lm i n. 
[0 3 0 5J Z\0^mz5 0%<DHF^Wi^iZ^Xm 

m{t$.*mvtz. z\<Dmv>mm.&m.te. ioomA/c 

m 2 X$>ifz. dOBfcD^?LK{k^a«, 8. 4 um/ 
m i nT&D 2 0 0S.t7Ci><Dmfr&ft?tzP$L (1 0 
0 ) S i 1 6 Hi, 2 4 4i-T#?LK<t^ nfc. 

il^Sftfi£T«. PS (1 0 0) S igflcl 6 
A^7LSft$nS i xtf^^WHi 1 6 2£ttJEfl:#t 
Ufr^Tc. X M\Z. z.'oix.\£***s*)imi 6 2<D^E 20 
t:i:)£^W^£ML£$lS453t#5X«#l 6 4£fi*a& 
totf. gi^ffl^t8 0 0t, 0. 5BS!?3tt]&-f *>:i 
itCtO, 2 0©g#:£, &BIC&59 ^fc-tf-fc 

7 ymmmmmm^m^x^nws iSfti6 3^i^ 
^yyw&^tz* -r-st. 2oosi'D>oiMt)o 
tz&nmt $ nfc s iSfm. 2#TB&££n;t. #7 

f&xzk.. m'Mm : f-m^mz^^mmmm<Dm^ s i 
m\znmrzu^xm\tmx^nx^ e,-r. 

(0 3 0 6] (HJS01J4 8) gt3 i n c hT2 0 0 5 
?n>ffl)?WlFotPS(10 0) SiS#16li: 

<Dmm\z-fu h>»-f^->ttA»'<toT. Nfsiii 

X10 15 (ions/cm 2 ) T?$>ofc. H(DSfrH5 
0%OHF^*tC*^THS{trfc^*6Lfc. ^<DB#« 
JlSiESSfJ. l'OOmA/cm 2 T(boL C»R$<D^ 
?LfC{Li$ffi«. 8. 4(im/mint*0, 2 0 05^ 
P/«)?MiotPS (10 0) S iSftl 6 l£{fc 
2 4^T#7LH<t$n/i„ ^©ffMSfttfcTtt. PS 40 
(10 0) S ig&l 6 lcD^A<#7LH<t$nNSS i 
If 1 6 2fcttg<ta«&;&>o;fc. ^OXtf^ + -> + 

jh 1 6 2<n&mzyt¥mm*mvtz®MttJ3?>xm 
* 1 6 4 ^ ift*t)t t g.mnmn.*x8 o ot. o. 

^^T*7^mSfKSf^ (1:3:8) 
I^T^TLRS ilft l 6 3*X7f>^ibfc. -T-5 

S&16 3W:, 2#T|Sfc££tt/c. ^7XS*16 4i 
\Zl. 0 Mm<AJP^£f#o*:3MSif&S i@ 1 6 2 7i^fi)c 50 
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